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MATHEMATICAL MONTHLY PRIZES. - 


WE are informed that some of the conditions under which these Prizes are offered 
are not well understood; especially by those whose attention was first called to the 
matter in the last number of the Monrurty. There are two classes of Prizes; 
I. For Sotvutions. In each number of the MonTuty we give five problems, entitled 
Prize Problems for Students.’ The first and second of these problems are quite siniple, 
and are intended for students in High Schools, Academies, and all Institutions not 
conferring degrees ; and for the best solutions of which a copy of the Monthly is given 
asa prize. The third, fourth, and fifth problems are somewhat more difficult, and are 
open to the competition of all students, whether connected with an Educational Insti- 
tution or not. For the solution of these problems, two prizes are offered ; a first prize 
of six dollars, and a second prize of four dollars. Conpitions: All the steps in each 
solution must be fully given; cuts, if any, must be neatly drawn, of the proper size, 
and the whole communicated in a plain and legible hand-writing. The name of the 
competitor, as well as the Institution with which he is connected, if any, must be 
written on a separate slip, which must also be signed by his Teacher, as evidence that 
the party is fairly entitled to compete for the prize. Credit will in all cases be given 
for all solutions received. II. For Essays: Five prizes are given for essays; a first 
prize of fifty dollars ; % second prize of forty dollars ; a third prize of thirty dollars ; 
a fourth prize of twenty dollars; and a fifth prize of ten dollars. The first and sec- 
ond of these prizes are open to all competitors ; the third, fourth, and fifth are open 
to all students, and under the same conditions as the prizes for the third, fourth, and 
fifth problems, .... Our contributors will much oblige us by using, as far as possible, 
the cuts already engraved for the Monruiy. In many eases a few more lines and © 
letters will adapt the cut te the new problem; and these addition’ can be readily 
made, thus saving us the trouble and expense of engraving an entirely new cut. 
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PRIZE PROBLEMS FOR STUDENTS. 


I. Form the equation, the roots of which are a+ys,a—y4, 
—ceandd 


II. Find the equated time of payment of two sums S and s, 
due respectively at the end of 7 and ¢ years, allowing simple in- 
terest. 


III. Of all right-angled plane triangles having the same given 
hypothenuse, to find the one whose area is the greatest possible. 
To be solved by Algebra. 


IV. What is that fraction, the cube of which being subtracted 
from it, the remainder is the greatest possible? To be solved by 
Algebra. 


V. If, in a plane or spherical triangle, A, B, C denote the angles, 
and a,b,c the sides respectively opposite them; and if we pro- 
duce the sides of the triangle, and consider the three circles which 
touch two of the sides interiorly and the third side exteriorly ; and 
denote by 7,@ the radii of the circumscribed and inscribed circles ; 


_. by ¢',¢e",0”, the radii of the circles touching exteriorly the sides 


a,b,c respectively; by 0’,0”,6”, the distances of the centres of 
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these circles from the centre of the circle circumscribed about the 
primitive triangle ; then we have in the plane 
—sin A+ sin sin C= 4 Asin§ Bsin C, 
sin A— sin B+ sin C= 4sin$ Acos$ Bsin$ C, 
sin A+ sin B—sin C= 4 sin} Asin} C, 
and in the sphere 


—sin A+ sin B+ sin C= 4 cos} Asin§ Bsing C. 


cos r cos @!” 


sin A—sin B+ sin O= 4sin$ Acos$ Bsing C. | cos 8! 


cos cos 


cos 
cos cos 


sin A+ sin B—sin C= 4 sin} A sin 4 Boos} C. 


The solution of these problems must be received by the first of 
January, 1860. Problem V. is one of the analogies by Prof. Cuavv- 
ENET, to which we referred in the last number of the Moytury. 


REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. X., Vol. I. 


Tue first Prize is awarded to Gustavus FrRankensten, of Spring- 
field, Ohio. 

The second Prize is awarded to Rotanp Tuompson, Jefferson Col- 
lege, Canonsburg, Pa. 


Prize Soivution or Prosiem II. 
BY poe THE COMPETITORS. 
“If A, B,C be the angles, and a,b,e¢ the opposite sides, in a _ triangle, of 
which S denotes the surface ; prove that ~ 
a’? = 4S (cot A + cot B-+ cot C).” 
By Trigonometry, 
a e—2becosA 
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P=@+e—2accosB 
C. 
By addition and transposition we get 
(1) 2(be cos A+ ac cos B-+-ab cos C). 
But 2 S=desin A=ac sin B=ab sin C: 


2S 2S 28S 
or be= = = 


sin A? sin B’ sin C 


Substituting these values of bc, ac, ab, in (1), we obtain 
4S8(cot A + cot B cot C). 


Prize SoLuTion or III. 


BY GUSTAVUS FRANKENSTEIN, SPRINGFIELD, OHIO. 


“If one of the similar triangles A BC and A’ B’ €' be inscribed in the triangle 
DEF and the other circumscribed about it; prove that the area of DEF will bea 
mean proportional between the areas of A BC and A’ B'C'.” 


Let DEF be any triangle, APC an inscribed, and A’B’ C’ a similar 
circumscribed, triangle. Draw DSR 
and F'L parallel to BC or BC’; also, 
FH and SAP parallel to DE. By 
reason of these parallels, the triangle 
BED is similar to BPA, EBC to 
ELF, FLD to DSA, and C’ HF to 
CPA; whence the proportions : 

(1).... ED=BP:PA (2)....EB:BC=EL:LF 

(3)....LF:DL=SD:S8A (A4)....CH:HF=PC:PA; 
in which’ 

FH=LE=DE—DL, SD=PB, BC=BP+ PO, 

HE=LF, SA+AP+BE=DE. 

But (2) and (4) give 

(DE—DL)(BP+PC)=EB x LF, (DE—DL)PC=C'H~x PA; 


— 


hence (BP+ PC)X CHxXx PA=PCX EBX LF, 

or, PCX (EBX FL— CH X PA)=BPX CHX PA; 
and as P CX (DE—DL)= (Hx PA, 

therefore (DE— DL) BP=(E£EB xX LF—CH X PA). 


Substitute for DZ its value 2“? deduced from (1), and for DZ 


BP 
its value had fi deduced from (3), and there results the condition, 


(5) BEX PA—FL Xx SA=EBX LF—C HX PA, 
or (BE+ H) PA=(EB+SA) FL. 
Add KH x PA to the first side of this equation, and its equal 
FLX PA to the second ; then, because 
BE=DE, 
(5) becomes 
(6) BOC x PA=DEX LF. 


But in the triangles ABC and DEF, the angle APB=FLE; 
(3) ABC: DEF=APXBC:FLX DE; 
or, denoting the area of the triangle ABC by ¢, and by (6), 
t:DEF=AP xX BC: BC x AP, 


AP, 
DEF =tX Be} 
ABC:ABC=—BC: BC"; 


ABC'=tX 


ABCX ABC =t x 
Therefore DEF is a mean proportional between ABC and 
ABC. 
Corottary. The property B 0’ x PA=DEX (LF or EH) 
is not confined to the side D£ of the triangle D EF F, and its par- 


Also, 


— 


allel AP, but applies to any line DL’ and its parallel AP’. For 
the triangle DHF is half of the paral- 
lelogram DH; having the same base 
and altitude; and for the same reason 
| the parallelogram DH=DH". Hence, 
as the angle AP’C= H' D, 

t:DEF=BCXAP:(HEor £F)DE, 


HEX DE' 
DEF=t X BOx AP” 

HE? x DE! Bro” 

(DEPP xX OX Bor 


HEX DE'=BCX AP. 


Therefore the line DE’ may take the direction DB’, and we shall 


have 
BC xAB=DBP x FH; 


so that drawing C’D,and RO parallel to DB’, intersecting C’D in 0, 
we must have RO=AB. For the triangles C’DB and D RO are 
similar, having their sides respectively parallel, giving 


BC: BD—=RDor EH: RO. 
. DB x FEH=BC x RO=BCOXxX AB. RO=AB. 


Seconp SonvutTion or Prize Prosrem III. 


BY ROLAND THOMPSON, JEFFERSON COLLEGE, CANONSBURG, PA. 


Inscribe the triangle A’ BC’ in DEF, and through the — 
D, E, F, draw straight lines respectively 
parallel to the sides of A’B’C’; the tri- 
angle ABC thus formed is similar to 
A’ The three straight lines pas- 
‘sing through the homologous angles 
will meet in the same point. For the [— 
straight lines CC’ and BB produced will meet in some point 


° 
ee 
oe 
ee 
= 
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O, and if AO does not pass through 4’, let A” be the point in which 
it meets the line A’B’. Then 


BO:BO=AB: 
BO:BO=BC:BC; 
AB: A B=BC: BC. 
Therefore the triangle A” BC’ is similar to ABC and equal to 
A’ BC’, and therefore A” B’= A’ B, and AO passes through A’. 
Let OS be drawn perpendicular to A B, and A’ B’; then, since OS, 
OR, and RS, are the altitudes of the triangles AO B, A OB, and 
A’ B EF’, we have 
AOB AOR ABX OS 
AOBE™ AOBLA BE” ABXOR+ABXRS 
_ABXOS__AB__OS _AOBE 
“ABX OS” AB OR™ AOB 
In like manner 


Boc _RFOC'O_ BC _ AB 
(2) BFCO BOO ~ BC AB 

AOC'D AC AB 
(3) = = 


AOC’ ~ AC AB" 
Since (1), (2), and (3), are equal ratios, we get, by addition, 


ABC __ DEF 

DEF A'B'C” 
showing that DEF is a mean proportional between ABC and 
A BC’ as was to be proved. 


Prize SoLuTIon or Prosiem TV. 
BY ALL THE COMPETITORS. 


“If a be one of the sides of an equilateral spherical triangle and A one of its. 
angles, prove that sec A = sec a+ 1.” 


If a= 6=c in the fundamental equation 


cos a = cosh cose + sind sin cos A, 


uf 
ing 
i 
; 
> 


it becomes 
cos a = cos* a + sin*a cos A. 


cosa—cos*a cosa (1 — cos @) cos 
sin? a cos a)(1 —cosa) 1 + cos a” 


1 
sec A= — secs 4-1. 


cos 


PrizE SoLuTION or V. 
BY GUSTAVUS FRANKENSTEIN, SPRINGFIELD, OHIO. 
“If the semiaxes of an ellipse be A and B, P the length of the perpendicular 


dropped from the centre on the tangent to the curve, r and 7’ the distances from the 
point of tangency to the foci, and g the radius of curvature at this point; prove that 


APB? rr! 
Pp? 


and from this theorem construct the corresponding point of the evolute.” 


1. The equation of the ellipse referred to its centre and axes 
is A?2? + By? — A? B’; and if 2’,y’ denote the codrdinates of the 
point of tangency, the equation of the tangent line is A? yy’ + 
Baz = AB. The tangent of the angle which the line DS 


ed ; or if we take the angle 
B? 


makes with the axis of z is D.y = — Fa 
TS C, then tan 7S C= tan MTO=— 


= a. 


If in the equation of the 
tangent line y = 0, then 


Cs = the normal 
MT=N=yVi-+ subnox- 
mal MO= the subtan- 


gent SO=— £ , the similar tri- 


angles TSM and DSC give DC: CS=TM: M04 OS; 


A? 
or P:5=WN:ay +". 


oe 
| 
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AN A? N ay B? 
. A? N* 
But from the Calculus we have the radius of curvature, 9= —- ; 
A? N* A? B 


Further, the normal, 1/7’, bisects the angle A 7'F; 


Also, in the triangle A7’F we have 
ATX TF= AMX MF+ MT"; 


U A?— B? A? N2 
or, 
Dividing by P = > gives = =P. 


2. To find by construction the corresponding point in the 
evolute. We have just found that 7’: P=@:r. Produce the nor- 
mal 7'M, and also On 7'M produced take 7'p=P, and TL=,r’. 
Draw p F, and L X parallel to p F; then 


PX: TP; 
or PEs’. « 
This construction is by Freperic T. Hampton. 


CHAUNCEY WRIGHT. 


Truman Henry Sarrorp. 
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SOLUTION OF PROBLEMS IN MAXIMA 
ALGEBRA. 


AND MINIMA BY 


By Ramcnuunpra, Late Teacher of Science, Delhi College. 


1. To divide a given number into two such parts that their product may 
be the greatest possible. 

Put the given number — a, one of the parts required = z, and 
consequently a — x= the other part. Therefore z(a—zx)=azx— 
= product = maximum =r. Therefore 27—az——r. Solving 
this quadratic equation we find 


Now it is evident that 7 cannot be greater than 4a’; for if it be 
so, the value of x becomes impossible ; therefore the product a2 — 2’, 


or 7, is greatest when a? = 7; therefore 


Seconp SoLvuTION wiTHOUT ImpossIBLE Roots. 


In the expression az —2*, which is to become a maximum, let 
a=yt 5 , where the value of y, determined by the condition of 
ax —2* being a maximum, will show whether it is positive, zero, or 
negative. We now find 

2 a 


which is evidently a maximum when y= 0. Therefore z = = as 


before. 

Il. Of all right-angled plane triangles having the same hypothenuse, to 
find that whose area is the greatest possible. 

Let a= hypothenuse, base, y= perpendicular. Then, 
#+y=a, we shall have y= ya—z, and consequently 


= a?—2? = the area of the triangle = maximum, and conse- 


quently the square of the area, or (a? —.2*) = max., and also 
VOL. II. 6 
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four times this, or max.=r. Therefore 
Solving this quadratic equation, we find 


and it is manifest that a* 2*— 2‘, or r cannot be greater than 4a‘; 
therefore when 7 = maximum, we must have r= ja‘, therefore 


a’, and z= and = = Hence it appears that 


the right-angled plane triangle contains the greatest area whose two 
sides, containing the right angle, are equal to each other. 


Seconp SoLutTion witHovut ImpossIBLE Roots. 


In the expression a’ 2? — 2‘, which is to become a maximum, let 
y+. 
2 2.2 


4 4 4 
a? 


which is evidently a maximum, when 7* = 0, and therefore 2? = t 


a 
or = —, as before. 


2 
Il. n bisect a triangle by the shortest line. 
Let ABC be the given triangle, and DQ the shortest line re- 
quired. Also, let CD=z, CQ=y, DQ=u, 
and a,b,c the three sides of the triangle, 
and the angle BCA. DM and BN are 
perpendiculars, drawn from the points D and 
B, on the line CA. Now, by similar tri- 


DM BN 
angles, we find _ = Gp sin C; therefore 


DM=xsin C, and BN=asin C, and 


CQOxDM _ xrysinC, CA x BN absinC. 


‘ 
2 
— + — Ts 

e 

Fig. 
oe 


but, by supposition, 
xysinC 


ab 


2 xX ab=2ry; J=s- 


2 
By Proposition 13, Book 2d, of Evcim, we find 


cos C= 2455 —aboos min, 


22° 


at + aba? cos 
— (ab cos 
Completing the square, and extracting the square root, we find, 


abcose-+r 
=x 5 + 


Now a’#? is greater than a’ cos* C; therefore in order that the 
value of z? may not become impossible, we must have a} cos (-+-r 


= ab; therefore r = ab —aécos C, and therefore, when r= min., 
we must have 


=ab( 2ab 2 


and therefore, u—= +a—4) 


Seconp SoLuTIon wiTHoUuT ImpossiBLE Roots. 
2 
Let abcos C+-r= A, and = = B; therefore the equation 
2 
a*—(abcos = becomes 2* — Aa? = — B. 


Also, let 2? = y + > 


A? A? 


=y—f=-—B. 


A? 

2 
B —.. 


When or r=min., y= 0, .B=4, or —— 
and ab = A=adbcos C-+-r, and 


r=ab—abcos C), 


IV. To we the least aie which shall circumseribe a given circle. 
Since the panel and the circle touch at £, therefore PF is a 


normal to the parabola, and PB is the 
subnormal = semi-parameter. Let PB 
=z; therefore the equation of the par- 
abola is y7—=2zz. Also, 


AB= 


AC=AB1+BP4+4 PO 
— 


_ (r+)? 


Now the area of the parabola van =4ACX CF and CF= 
y2z2 AO 


3 
Area FAD=+*ACX 22.40 = w= min, 
Let r+z=y; therefore z—=y—r. Therefore 
and therefore y>—uy+ur=0. Let one of the negative roots 
of this equation = —a, and therefore y-++-a must exactly divide 


the equation uy +ur= 0. 


yta) yr—uytur=0 (~—ay+@—u=0...(B) 
—ay—uy 
—ayi—aty 
(a —u)y+ur 
ur—@+tau=0; 


A? 
4 ? 
t 


= 


a’ 
a+r 
Now solving the quadratic (B), we find 


a 8 a? 
7; 


and in order that « may become a minimum, that is, the least value 
of u which will make y real, we must have 
3a? a 


~ © 


and therefore @—auru; .u= 


Seconp SoLuTIon witHovut ImpossiBLeE Roots. 
In the equation y?— ay + a?—u=0, or y?—ay = u— let 
yout and 


—ay + aw —aw—S — — 


which is evidently a minimum, when 0. 


3a a 3 a? 
or 4a= 38a-+ 3r, and a= 3r, and 


therefore y= 5 = and z=y—r= as before. 


The foregoing problems, extracted from a Treatise on Problems 


of Maxima and Minima solved by Algebra, must suffice as ex- 
amples of the author’s method. (See Notice.) 


NOTE ON THE FORTY-SEVENTH PROPOSITION OF 
EUCLID. 


BY JOHN M. RICHARDSON, 
Professor of Mathematics, Collegiate Institute, Bowdon, Ga. 


Tue square described on the hypothenuse of a right-triangle 
is equal in area to the sum of the squares on the other two 
sides. 


— 


HISTORICAL ITEMS. 

On account of its extensive application, this is one of the most 
interesting propositions in elementary plane geometry. It is vari- 
ously denominated the Pythagorean Proposition, the Hecatomb Prop- 
osition, the Carpenter’s Theorem, the Pons Asinorum of Mathe- 
matics. The name of its reputed discoverer, Pyruagorvs, has given 
rise to the first ; the sacrifice of a hundred fat oxen, which he made 
as a thank offering to the gods for the mental illumination that en- 
abled him to discover it, to the second ; its frequent application in 
building, to the third ; and its supposed difficulty, to the fourth. 

There seems to be some dispute, however, as to whether the 
fourth of the above names was given to the Vth, the XXth, or the 
XLVIIth proposition of 

“Procius in his ‘Commentaries on Evcup,” says, “that the Epi- 
cureans derided the XXth proposition as being manifest ‘even to 
asses ;’ for if a bundle of hay were placed at one extremity of the 
base of a triangle, and an ass at the other, the animal would not be 
such an ass as to take the crooked path to the hay instead of the 
straight one , as he would know the direct course to be the shorter: 
this was therefore called the ‘asses’ bridge.’” 

Camerer, in his notes on the first six books of Evcum, collected 
seventeen demonstrations of this theorem. 

Horrmany, in 1819, published a collection of thirty-three different 
solutions of it. I send you twenty-eight as the result of a short inves- 
tigation. I have had no opportunity of comparing them with the 
other collections mentioned, but have given credit whenever I could; 
and with regard to the others, although they have resulted from my 
own hurried examinations, I cannot suppose that any of them are 
new. They have, doubtless, been discovered by different investiga- 
tors over and over again. Many, however, may be new to the 
readers of the Montuty, and I send them as exercises for students. 
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Demonstration 1. Fig. 1. 
Triangle ABG=3 ACGF = 
ACM=%3AKML. 

ACGF=AKML. 
Also, BODE=BELH. 
ACGF+ BCDE=ABMH 


Fig. 1. 
Dem. 2. Fig. 2. Youna. 
ABHM = ABENG — (BEN 

4 HMN-+ MGA) 

—ABENG—(ABC+ CDNF) 

— ACFG + CBED. 

But ABC+ CDNF= BEH+ HNM+ MGA. 

ABHM—=ACFG + OBED. 


Dem. 3. Fig. 1. Younes LHBK=BONC=BCDE. 
Dem. 4. Fig. 3. Lecenpre. From the 
similar triangles ABC, ACD, BCD, we 
have AC? =AB.AD, BC?=AB.BD. 
Dem. 5. Fig. 5. Bezour. Oxtver, Math- Fig 3 
ematical Monthly, Vol. 1, p. 10. The triangles ABC, ACD, BCD, 
being similar, are to each other as the squares described upon their 


homologous sides, AB, AC, BC; but ABC=>ACD+ BCD. 


Fig. 2. 


4 
ays 


Dem. 6. Fig. 2. 
ABHM= PENG —(APB+ BEH+ HNM-+ MGA) 
= PENG —(ACBP4+ CDNF)= ACFE+ BCDE, 
since APB+ BEH+ HNM+ MGA=ACBP4+CDNF. 
Dem. 7. Hoyt. See Mathematical Monthly, Vol. I, p. 231; 
aiso, p. 361. 
Dem. 8. Pappus. Youna. See also Mathematical Monthly, Vol. 
I, p. 354. 
Dem. 9. Wuerter. See Mathematical Monthly, Vol. I, p. 159. 
Dem. 10. Wueeter. See Mathematical Monthly, Vol. L, p. 160. 
Dem.11. Fig.4. VRCA=MLKA=A CFG; 
BCRH=BKLH=BCDE. 
ABHM=ACFG+BCDE. 
Dem. 12. Fig.2. ACVM+ BCNH=ABHM. 
But ACNM=ACFG, and BCNH=BCDE. 
ABHM=ACFG+BCDE. 


Dem. 13. Fig. 5. 
and BCH=s KBHL=sBCDE. 
ABHM=ACFGIBCDE. 


Dem. 14. Fig. 6. 
ANC=34ACGH 
=sAMLN; 


Fig 5. 
AED =} CDEF—=BCK =} MBLE. 
ABKN=ACGH+ CDEF. 


CK 
| 
\ 
* 
A B 
Fig. 6. 


Dem. 15. Fig. 7. 
ALKM=AMCN=2ACN=ACFG; 
BHCN=LBHK=2BCN=BCDE. 
 -ABHM=ACFG+LBCDE 


Dem. 16. 
Fig 8. 


OCKG+ CPEK=ONPC, 
CDKF=BEPH=AGOM 
=2ABC=2HMN. 

ABHM=ACFG+ BCDE 

Dem. 17. Fig. 1. 

ACQM=AKIM= ACFG; 

BCQH=BKLH= BCDE. 
ABHM=ACFG+ BCDE. 


Fig. &. 


Dem. 18. Fig. 8. 
ELGK=CONP; 

CDKF=ACBL=2AB0C. 
ABHM = ACFG+ BODE. 


Dem. 19. Fig. 9. 
202 AC, CB; 
AOMN4+ BT UK=ABHM,; but 
AOMN=AOPQ=ACFG, 
BTUH=BTSR=BCDE. 
ABHM=ACFG+ BCDE. 


—-- 
‘ 
oe 
Fig 9. 
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Dem. 20. Fig. 10. Youne. This is 
an application of Prop. XXXIL, Book IV. 
LEGENDRE. 
CD= CA, and 
ABX BD=BC+ACxX CD. 
AB?=BC+AC. 
Dem. 21. Fig. 10. Application of 
Fig 10. Prop. XX Book IV. Lecenpre. 
ABX BD=BEXBC=BC4+(BCX CE=ACX CD). 
AB?=BC+AC 


Dem. 22. Fig. 11. Application of Prop. 
XXXII, Book IV. Lecaenpre. 
ABX CD=ACXBD+ BCX AD, or 
AP=AC@+t BC. 


Dem. 23. Fig. 3. Take AE =1, Fig. 11. 
_ADX FE _CDXFE FE? 
CD=—r— > BD= ADX 


AB=AD+ BD= AD AD X gp = 3p); 


AF? FE? __ AD 
or AB=AD(47 But AB= 44, and AC= 
AD 


Comparing these two values of AB, we get AF? + 
FE*=1. Again, AB X AF=AC,and ABX FE= BC. Squar- 
ing these and adding 
ABP (AF?+ BC. 
Dem. 24. Fig. 3. Take AG=1. If AB is not equal to 
BC, let =AC?+ BC*; then 


hence, 


by Dem. 23. Therefore AB*= 2? = AC°®+ BC. 


i 
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Dem. 25. Fig. 12. Application 
of Prop. XXIX., Book IV. Lecey- 
pr. ALX AB=AGX AD, 
or (AB—2BF)AB 
= (AC+ BC) (AC— BC) 
=AC+ BC. Fig 12 
Dem. 26. Fig. 13. Application of Prop. XXX., Book IV. 
GENDRE. 
AQ?*=AEX AD 
= AEX ABLAEX BOC. 
AQ?4+BO°=AEXAB 
+AEX BC+ BC? 
—AEX ABI BOXAB 
=AB(AE+ BC)=AB?’; or 
AC?’=AEX AD 
—(AB— BC) (AB+ BC) 
= AB*— BC’. 
Fig 13. .. AB*=AC?+ BO* 
Dem. 27. Fig. 13. Application of the same proposition. 
AB, BC=BHxX AB. 
Adding, we get AC?+ BC?= AH xX AB4+ BH Xx AB=AB’. 


Dem. 28. Fig. 13. Application of the same proposition. 
BF(AB+ AC). 


Norte. Several of these demonstrations had already been received in nearly the same 
form; Dem. 11, from Purny Earte Cuase, Philadelphia; Dem. 22, from C. M. Runx, 
Allentown, Pa.; Dem. page 361, Vol. I., Josern Fickuin, Jr., Trenton, Mo.; Dem. 26, sec- 
ond form, C. J. Kemper, Harrisonburg, Va., and Prof. Cuartes A. Youna, Hudson, Ohio. 
The student will remember that the propositions upon which the Pythagorean is made to 
depend, must be proved independently of the latter. 


Adding we get 

AC?+BO= AE (AB4+ BO)+ BF(AB+ AC) 
=AEX ABL+AEX BOL BFXABLIBFX AOC 
AB(AE+BF)+AEXBO+ BFXAC+ BFXAB—BFXAB 
—AB(AE+ BF)4+ AEX BC+ 
=AB(AE+BF)+AEX BE+ BE?—BF(AE+ EB) 
= AB(AE4+ BF)+(AE+ EB) (BE—BF) 
= AB(AE+ BF)+ ABX EF=AB(AE+ EF+ FB) = AB? 


NOTE “ON THE HORIZONTAL THRUST OF EMBANK- 
MENTS.” 


BY F. W. BARDWELL, 
Professor of Mathematics in Antioch College, Yellow Springs, Ohio. 


In an article “On the Horizontal Thrust of Embankments,” in 
Vol. I, p. 175, I find what seems to me to be an error, which makes 
the principal formula defective, and therefore affects the conclusion. 
Without repeating the preliminary explanation, I will simply quote 
the portion which seems to be wanting in accuracy. 

“The variable forces, F” and Q, may be resolved into the com- 
ponents #” cos v, Qsinv, perpendicular to af, and F” sinv, Q cosv, 
parallel toaf. The force, F'sinv, acting along af upwards, must, 
assisted by the friction due to the normal pressure on a/, just equal 
the parallel and opposite force Q cosv; that is, 


(1) F’ snv + (F’ cosv+ Qsinv) f= Qcosv.” 


But the normal pressure is @sinv only, and equation (1) 
should be 


Ff’ sinv+ Qfsinv= Qcos v. 
This corresponds to the formula usually given. I will only add 
that no allowance is made in the article referred to for the cohesion 
of particles. 


= 
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NOTE ON DOUBLE POSITION. 


BY REV. THOMAS HILL, 
President of Antioch College, Yellow Springs, Ohio. 


In the Cambridge Miscellany, Prof. Perce expressed his regret 
that the old “ Rule of False” had been omitted from the more recent 
elementary treatises on Arithmetic, published in this country. Since 
the date of that note, several Arithmetics have been published, con- 
taining the rule,— introduced however, as it were, timidly, and in a 
corner of the book. Yet the fundamental idea of the rule of double 
position lies at the basis of every attempt of the human intellect 
to discover truth. We frame an hypothesis, compare it with facts, 
and note the amount of discrepancy; then, for the corrections of 
our hypothesis, assume that the errors of our results are in some 
measure proportional to the errors of our data. 

Now in mathematics, this gives ‘a practical mode of attaining 
numerical results. Thus, let be an unknown number, required to 
produce a fixed result,a. Let 2 and 2 be two supposed values of 
a, which lead to the fixed results,a—+-e,anda-—+e’. Now, accord- 
ing to the general assumption of proportionality of errors in results 
to those in the data, 


e:¢ 
And this leads to the value of z, 
ea! —e! 

The identity of this formula with the following rule, given in 
Dasot’s Arithmetic, is manifest. 

“Multiply the first position by the last error, and the last posi- 
tion by the first error. If the errors are alike, [that is, both results 
too great, or both results too small,] divide the difference of the 


products by the difference of the errors, and the quotient will be 


° 


aw G6 


the answer. If the errors are unlike, divide the sum of the prod- 
ucts by the sum of the errors, &c.” 

The advantage of this form of the rule is the ease with which it 
disposes of the signs of the errors. If the problem is an equation 
of the first degree, the answer is at once obtained with perfect accu- 
racy ; if not, the process must be repeated. For example: What is 
the side of a cube when the inches of superfices exceed the inches 
of solidity by 20? 

Suppose a side of 2 inches. Then 6 (2)? — 2®=— 16 and 20 —16 
= 4. Suppose a side of 3 inches. Then 6(3)?— 3*= 27 and 
20— 27 = —7. Hence, by the rule, the approximate side is 
7+3 x 4)+(7+ 4) = 2.36. 

Taking, therefore, the two positions, 2.3 and 2.4, we have 
6 (2.4)? — (2.4)? = 20.74 and 20 — 20.74 = —.74, 

6 (2.3)? — (2.3)® = 19,57 and 20 — 19.57 = .43. 


Then by the rule 
[(.74 & 2.3) + (.43 & 2.4)] + (.43 + .74) = 2.336 +. 
Taking the new positions 2.336 and 2.337, 
6 (2.336)? — (2.336) = 19,994 ; and 20 — 18.994 — .006 
6 (2.337)? — (2.337)* = 20.0058 ; and 20 — 20.0058 = — .0058. 
Hence, for a nearer approximation, the side equals 


[(.006 x 2.337) + (.0058 x 2.336)] -+ (.006 + .0058) = 2.336508. 


A simple rule, but requiring more care in the signs, consists in 
making the correction of the first position the unknown quantity. 
By the doctrine of proportions we readily obtain, from the given 
proportion, the following value of this correction, 

SF). 


That is to say, Multiply the error of the first result by the difference of 


{ 
{ 
| 
| | 
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the positions, and divide by the difference of the results; the quotient 
is a correction to be added to the first position, if the first result 
shows it to be too small, and to be subtracted from the first position 
if the first result shows it to be too large. 

This rule we prefer to the old rule quoted from Dasott, al- 
though it gives, of course, the same result. 


ON THE INDETERMINATE ANALYSIS. 
By Rey. A. D. WHEELER, Brunswick, Maine. 


[Continued from Page 25.] 


Proposition VI. If @ and 4 be prime to each other, the inde- 
terminate equation, az — by =c, is always possible; and will admit 
of an infinite-number of positive integral solutions. 

Dewoxsrrariox. Transferring and dividing, we have 


which has already been shown to be possible. Prop. V., Cor. 2. 

Now as the remainders, resulting from the division of ¢ + dy 
by a, recur in periods, and the number of periods is unlimited, 
since y may have all possible values, it follows that the number of 
solutions must also be unlimited; that is, infinite. 

Prov. VII. If, in the equation az + by—c, we call the least 
integral value of z,v; the next greater value of z, when the equa- 
tion admits of more than one solution, will be »+ 4, the next 
v-+ 26, and so on in Arithmetical progression. 

Dem. The least value of z being v, and d denoting the differ- 
ence, we shall have » +-d for the next greatest. Then az + by be- 


comes av + by’=c in the first case, or y/ = = an. integer. 
In the second case, it becomes av +-ad + by” =e, or y” = 
c—av—ad c—av__—ad 


= an integer. Therefore y” = 


+5 


‘ 


(Ax. 2). Therefore ; is an integer. (Prop. IIL.) But this can be 


an integer only when d=, d= 24, &c., which was to be proved. 

Prop. VIII. The equation az by =c is always possible for 

solutions, when c > nab. 

Dem. Let c—nab+r. Then we have 
ax-+-by=nab-+r; or 
ax—nab—=—by-+r; or 

a 


a 


2—nb= = an integer, 


(Prov. V. Cor. 1). Therefore the equation admits of at least one 
solution. 
Let for its first value ; v- 6 for its second; =v -+ 
26 for its third; and so on, (Prop. VII). Then we shall have «= 
v-+.(n—1)4, for its nth value ; and substituting this for x, we have 
av + (n—1)ab+ by=nab-+r; or 
av+by=ab+r; or 
av —ab=—by-+r; or 
by—r 


a 


v—b—= — , the same as before. 


Therefore the equation az -+- by =e, will always admit of 2 solutions 
when ¢ > nab. 

Prov. IX. The equation az-+ dy =e is impossible, in positive 
whole numbers, in the following cases. (1.) When a, or 4, is prime 
to ¢, but not prime to each other. (2.) Whene<a-+d. (3.) When 
e=ab. (4.) When c= ab—(az’ + by’). 

Dem. Case 1. Since a and b are supposed to have a common 
factor which is not in ¢, it is obvious that one member of the equa- 
tion is divisible by it, while the other is not. 

Case 2. The smallest integral value which can be given to z or 


| yis1. Giving to them this value, the equation becomes a +4 =e. 


Consequently if ¢ is less than a +- 4, the solution is impossible. 


‘ 
4 | 
| 
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Case 3. Let c—ab; then we have 
az + by =ab 
Now as a will divide one member of the equation, it must also di- 
vide the other, (Prop. I.); and consequently must divide dy. But it 
cannot divide 4, because it is prime to it. Therefore it must divide y, 
(Prop. III). Hence, y =a is its least integral value. Substituting 
this value in the place of y, we have ax-+-ab—ab, or ax= 0. 
Wherefore z=0; and the conditions of the equation cannot be 
fulfilled. 
Case 4. Let e=ab—(az + by’). 
Then we have az-+by=ab—(az’ + by’), or transposing, 
Whence as before, y-+-y will equal a, for its least value; and 


a+<2 will become zero. This case is therefore proved. 
: (To be continued.) 


COMPLETE 


LIST OF DR. BOWDITCH’S WRITINGS. 


To the various volumes of the Transactions of the American Academy of Arts and 
Sciences, Dr. Bowpircu communicated the following memoirs : 


Vol. IL, Part IL, Published in 1800. 
1. A New Method of Working a Lunar Observation. 


The object of this method was to establish a uniform rule for the application of 
corrections, so that there should be no variation of cases resulting from the distance and 
altitude of the observed bodies. 


Dr. Bowpitcu says of this method, in a note, that “it was written several years 
ago, and before the publication of the Transactions of the Royal Society for 1797, in 
which is inserted a method, somewhat similar, invented by Mr. Menpoza y Rios. An 
appendix to the New Practical Navigator has lately been published, in which the cor- 
rections are all additive, and the work is shorter.” It is particularly noticed and com- 


mended in the Connoissance des Tems (1808) then published under the direction of 
M. DeLampre.* 


* Zacu (Corr. Astron. Vol. VI., p. 553, A. D. 1822), says: “M. Bowpitcn dans son New Amer- 
tcan Practical Naviyator a aussi donné pour la réduction des distances lunaires une nouvelle méthode 
VOL. Il. 8 


| 


Vol. IIL, Part I., Published in 1809. 
2. Observations on the Comet of 1807. [pp. 1-18.] 
3. Observations on the Total Eclipse of the Sun, June 16, 1806, made at Salem. 

[pp- 18-23.] 

In a note to this communication, Dr. Bowpitcu makes, as is believed, the first 
public mention of an error in Lapiacr’s Mécanique Céleste, in the estimate of the 
oblateness of the earth, as calculated from the length of pendulums; showing that 
Lapace’s result ought to have been, upon his own principles, 3}, instead of 34,5. 
4. Addition to the Memoir on the Solar Eclipse of June 16, 1806. [pp. 23-33]. 
5. Application of Narier’s Rules for Solving the Cases of Right-Angled Spheric Trig- 

onometry to several Cases of Oblique-Angled Spheric Trigonometry. [pp. 33-38]. 

This communication so alters NApier’s rules, as to make them include most of the 
cases of oblique-angled spheric trigonometry, and is marked by the same neatness, 
elegance, and simplicity, which characterized his first communication. These rules 


are now familiarly known in the text-books of Harvard College as “ Bowpircn’s 
Rules.” 


Vol. IIL, Part IL, Published in 1815. 
6. An Estimate of the Height, Direction, Velocity, and Magnitude of the Meteor that 
exploded over Weston, in Connecticut, December 14, 1807. [pp. 213-237]. 
This communication is of a very interesting character, and it rests upon numerous 
observations collected with great labor and assiduity. Dr. Bownpircn considers the 


meteor in question to have had a course about eighteen miles above the earth, a veioc- 
ity of more than three miles a second, and a probable cubic bulk of six millions of 
tons, — which others have estimated to be the contents of the pyramid of Cheops.* 


7. On the Eclipse of the Sun of September 17,1811, with the Longitudes of several 
Places in this Country, deduced from all the Observations of the Eclipses of the 
Sun, and Transits of Mercury, and Venus, that have been published in the Trans- 
actions of the Royal Societies of Paris and London, and the Philosophical Soci- 
ety held at Philadelphia, and the American Academy of Arts and Sciences.t 
{pp. 255-305.] 


abrégée, avec des tables, qui mérite d’étre plus connue ; aucun auteur Européen n’en a encore parle ; 
il vient de la perfectionner dans sa quatri¢me édition stéréotpye publi¢e a New York en aoiit 1817. 
Nous la recommandons & |’attention des professeurs et auteurs des traités de navigation.” In Vol. X., 
p. 321, A. D. 1824, he says: “La méthode de M. Bownircn a l’avantage sur toutes les autres 
méthodes d’ approximation, que toutes les corrections sout toujours additives, et qu’on n’a jamais 
besoin de’ faire attention & des cas particuliers ; les regles sout générales ;” and proceeds to give a 
detailed account of it. — See also note to article 15. 

* The Zeitschrift fiir Astronomie, Vol. 1., p. 37, A. D. 1816, gives the results arrived at in this 
communication, and calls it “ einer interressanten Arbiet.” 

t The Zeitschrift fiir Astronomie, Vol. I., p. 90, 1816, mentions the observations of the eclipses of 
the sun, June 16, 1806, and September 17, 1811, as contained in these volumes, &c., and states that 
“ Bowpircu hat den grissern Theil davon zu Lingenbestimmungen benutzt und zugleich dabey, fiir 
eine Menge Amerikanischer Orte, Hiilfsgrissen zur leichtern Berechnung des Nonagesimus gegeben ;” 
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8. Elements of the Orbit of the Comet of 1811. [pp. 313—326]. 

In this, as in his second communication, he arrives at his results after almost in- 
credible labor, rendered necessary by the want of the improved methods of the present 
day.* The original volume, containing his calculations in the case of this latter comet, 
now preserved in his library, contains one hundred and forty-four pages of close fig- 
ures, probably exceeding one million in number, though the result of this vast labor 
forms but a communication of twelve pages. 


9. An Estimate of the Height of the White Hills in New Hampshire. [pp. 326—328}. 
10. On the Variation of the Magnetic Needle. [pp. 337—344). 


This communication, in like manner, which is of quite an interesting character, and 
of considerable practical importance, was the result of five thousand and twenty-five 
observations, during a period of five years. 


11. On the Motions of a Pendulum suspended from two points. [pp. 413—437]. 


This communication is also one of interest and value ; and the little wooden stand, 
from which a leaden ball was suspended, still exists, to remind us of the zeal and assid- 
uity with which Dr. Bowpircu watched the various curves and lines which the ball 
described.} 


12. A Demonstration of the Rule for Jfinding the Place of a Meteor, in the Second Prob- 
lem, page 218 of this Volume. [pp. 437—439] 


Vol. IV., Part I., Published in 1818. 
13. On a Mistake which exists in the Solar Tables of Mayer, Lalande, and Zach.§ 


and Zacu, in his Corr. Astron. Vol. X., p. 494, A. D. 1824, has a table of the longitudes and latitudes 
of places determined by astronomical observations calculated by Dr. Bowp1tTcu. 

* See Dr. Bownircn’s letter (Zacu, Corr. Astron. Vol. X., p. 228), before referred to, where this 
fact is stated. The editor, in page 248, gives the elements of the orbits of the comets calculated by Dr. 
Bowpitcu wholly from American Observations. 

+t Mr. Encxe, in speaking to a friend of Dr. Bownrrcn, at Berlin, in 1836, said that he had 
known him from the time when this paper appeared ; and that he had never seen an American since, 
without asking him what he could tell him about its author; and the Zeitschrift fiir Astronomie, Vol. 
L., p. 44, gives an account of this communication “ von dem Amerikanischen Astronomen Bowp1tTcn.” 

¢ This subject is mentioned is his letter to Baron Zacn, before alluded to, (Corr. Astron. Vol. X., 
p- 227). The editor, in his note, p. 246, says the remarkable variety of the motions of a pendulum 
thus suspended, and the very curious experiments of Prof. Dean, who explains, in this mode, the 
apparent motion of the earth as seen from the moon, engaged Dr. BowprirTcna in the examination of 
the theory of these motions. The result has been, he adds, “une recherche trés intéressante.” 
“Comme ce mémoire mérite d’étre mieux connu, et qu’ il ne l’est pas généralement, vu la difficulté 
de se procurer des livres Américains, nous en donnerons la traduction dans un de nos cahiers.” 

§ Dr. Bownrrcn states, that “ The attraction of Jupiter produces an equation in the expression 
of the Sun’s distance from the earth, and a Table is given for its computation, by Mayer, in 1770,” 
&c., “ and ever since this table was first published, which is about fifty years, an error of six signs has 
always existed in the argument, by which the correction is found; so that, when the equation is really 
subtractive, it will frequently be found by the table to be additive, and the contrary.”” “In De Lam- 


14. On the Calculation of the Oblateness of the Earth, by means of the observed 
Lengths of a Pendulum in different Latitudes, according to the Method given by 
Laplace, in the Second Volume of his “ Mécanique Céleste ;” with remarks on 


other parts of the same Work relating to the Figure of the Earth. [pp. 3—24.] 


The object of this communication is to correct certain errors in the article “ Earth,” 
in Rex’s Cyclopedia, to the end that currency should not be given to inaccurate ideas 
on the subject, by that popular work. 


15. Method of Correcting the apparent Distance of the Moon from the Sun, or a Star, 
for the Effects of Parallax, and Refraction. [pp. 24-31.] 


This is but the rule given in the Practical Navigator, making all the corrections in 
question additive. It is another instance of the simplicity at which he always aimed in 
his rules and formulas.* 


16. On the Method of computing the dip of the Magnetic Needle in different Lati- 
tudes, according to the Theory of Mr. Biot. [pp. 31—386.] 


17. Remarks on the Methods of correcting the Elements of the Orbit of a Comet, in 
Newton’s “ Principia” and in Laplace’s “ Mécanique Céleste. [pp. 36—48.] 
This communication proves that two equations in the Principia, the accuracy of 

which several commentators upon that work had attempted to prove, and as to which 

no doubts had yet been expressed or insinuated, always made the corrections in ques- 
tion “ double of what they ought to be,” and restricts the method of LAPLACE as appro- 
priate only where the number of observations is small. 


18. Remarks on the usual Demonstration of the Permanency of the Solar System, 
with respect to the Eccentricities and Inclinations of the Orbits of the Planets. 
48—51.] 


19. Remarks on Dr. Stewart's Formula for computing the Motion of the Moon’s Apsides, 
as gwen in the Supplement to the Encyclopedia Britannica. [pp. 51—61.] 


This is a very curious and interesting communication. A method which, notwith- 
standing doubts had been expressed respecting it, had been sanctioned as accurate by 


BRE’s Solar Tables, published in 1806, the form of the table is wholly altered, the method of entry by 
a double argument being used ; and by thus taking a different path, the error is avoided, without noticing 
that it really does exist in the other works.” 

Baron Zacn, in his Monatliche Correspondenz, Vol. VIII., p. 449, A. D. 1803, says that Bow- 
pitcH, an American astronomer, has called attention to this mistake; and, after admitting its impor- 
tance, frankly adds, “ Allen Astronomen, welche sich mit Verfertigung der Sonnen-Tafien beschiiftigt 
haben, einen La Carte, Tos. Mayer, La Lanne, De LaAmpre und mir ist dieser Fehler entgangen.” 

* In Zacu’s Monatl. Corres., Vol. XVIL., p. 411, A. D., 1808, this method is mentioned as being 
in the Appendix to the New American Practical Navigator, printed in Newburyport, 1804; and the 
editor says: “Der Verfasser ist ein Americaner, Bowpitcu, und De Lampre hat es der Miihe werth 
gehalten eine umstiindliche Darstellung dieses Verfahrens zu geben.”” Then follows a somewhat minute 
account of the method. See note to Article I. 


aw 


Dr. Hutton, by LALAnpE, and PLAyrarr,—the latter of whom even considered its 
accuracy to have been demonstrated,—is in this memoir proved to have been true 
only in the particular case supposed; and it is shown that, as a general method, it 
wholly fails. 
Vol. IV., Part IL, Published in 1820. 
20. On the Meteor which passed over Wilmington, in the State of Delaware, November 
21, 1819. [pp. 3—14.] 


21. Occultation of Spica by the Moon, observed at Salem. [p. 14.] 


22. On a Mistake which oceurs in the Calculation of Mr. Poisson relative to the Dis- 
tribution of the Electrical Matter upon the Surfaces of two Globes, in Vol. XIL., of 
the Mémoires de la classe des sciences mathématiques et physiques de l’ Institut 
Impérial de France. [pp. 15—17.] 


23. *Elements of the Comet of 1819. [pp. 17—19.] 


Besides the above contributions to the Memoirs of the American Academy, Dr. 
BowpirTcu was the writer of several other articles, among which may be mentioned 
the following : 


1. Notice of the Comet of 1807. Published in the Monthly Anthology, for December, 
1807, Vol. IV. [pp. 653—654.] 


2. Review of a“ Report of the Committee (of Congress) to whom was referred, on the 
25th January, 1810, the Memorial of William Lambert, accompanied with sundry 
Papers relating to the establishment of a First Meridian for the United States, at the 
permanent seat of their Government. Published in the Monthly Anthology, for 
October, 1810, Vol. IX. [pp. 245—266.] 


This article occupies twenty-one pages, and proves very conclusively the great ad- 
vantages of continuing to estimate the longitude from Greenwich, which Mr. LAMBERT 
considered “a sort of degrading and unnecessary dependence on a foreign nation,” and 
“an incumbrance unworthy of the freedom and sovereignty of the American people.” 
This Memorial the reviewer shows to be a compilation, with needless repetitions and 
palpable mistakes, evincing a great want of knowledge in the principles of the calcula- 
tions ;” and that, “both as respects its object and execution, it was wholly undeserving 
the patronage of the National Legislature.” 

3. Defence of the Review of Mr. Lambert's Memorial. Published in the Monthly 

Anthology, for January, 1811, Vol. X.  [pp. 40—49.] 

Mr. Lampert having made an angry reply, charging his reviewer with “ twistical 
cunning,” “ ingenious quibbling,” “zeal for the honor of the British nation, and conve- 
nience of British mariners,” and challenging him “to examine his computation of the 
longitude of the Capitol at Washington from Greenwich, and to point out a mistake that 


* For a statement of Dr. Bowpitcn’s communications to the Memoirs of the Academy, and an 
abstract of their contents, from which several of our remarks in the text are condensed, see Mr. PickEr- 
1n@’s Eulogy, [pp. 17-31]. 
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can be made palpable.” — Dr. Bownircu, in his reply, considers these charges of Mr. 
LAMBERT as beneath his notice, but accepts his challenge, and proves that there is an 
error in every one of the six examples he has given. 


These two papers were fatal to the proposed project; and fortunately for the inter- 
ests of science, Greenwich continues to be the first meridian of all who speak the 
English language. 

4. Review of a Treatise on the most easy and convenient Method of computing the Path 
of a Comet, from several Observations; by William Olbers, M. D., Weimar, 1797 ;” 
and of “ Theoria Motus Corporum Celestium in Sectionibus Conicis Solem ambien- 
tium ;” by Charles Frederick Gauss; Hamburg, 1809. Published in the North 
American Review, for April, 1820, Vol. X. [pp. 260—272.]* 


This article gives an account of several German astronomers and their most noted 
periodical publications. Thus it contains a notice of Dr. OLBERs — “the Columbus of 
the planetary world,” — and of Gauss, the authors of the two works reviewed; an 
account of Bode’s Astronomisches Jahrbuch, Zach’s Monatliche Correspondenz and the 
Zeitschrift fir Astronomie. It states the fact that, “out of thirteen primary planets 
and satellites, discovered since the year 1781, we are indebted to persons born in 
Germany for twelve ; and that, in the determination of the orbits of these new bodies, 
they have done more than all the other astronomers in the world.” 


5. Review of “A remarkable astronomical Discovery, and Observations of the Comet of 
July, 1819 ; by Dr. Olber’s, of Bremen ; published in Bode’s Astronomisches Jahr- 
buch for 1822 ; [and of two other articles in the same work, for the years 1822 and 
1823, on the same subject, by Professor ENcKE of the Ducal Observatory at See- 
berg, near Gotha.] Published in the North American Review, for January, 1822, 
Vol. XIV. [pp. 26—34.] 


A copy of this article on ENcKe’s Comet Dr. Bownprrtcu also sent with the letter 
before mentioned to Baron Zacu, who, in his notes, states that Dr. Bowpircn, “has 
here collected all that has been said and done respecting this famous comet.” In the 
concluding paragraph of this article, the reviewer expresses his regret that, “ while 
Great Britain alone can boast of more than thirty public and private observatories 


* A copy of this article Dr. Bowprrcn sent to Baron Zacu, with the letter before referred to, 
marking a part of it as written by Mr. Everett, the editor. Zacu publishes extracts from it in his notes 
upon this letter, Vol. X., p. 231, and says: “It will be interesting to the reader to learn how men of 
science in America render justice to those of Germany, while they reproach their bretheren beyond the 
water for the little attention which they have bestowed upon our productions.” Dr. BowpitcH men- 
tions in this review an interesting paper which Mr. Ivory had published in the Transactions of the 
Royal Society of London, 1814, giving a method of his own for computing the orbit of a comet, which 
“upon examination turns eut to be nothing more than that which Mr. OLBers had published in his 
work above seventeen years before, although this coincidence must have been wholly unknown to Mr. 
Ivory, and to the other members of the Royal Society. We consider this as a striking instance of the 
little attention paid in Great Britain to works of mathematical science printed in Germany.” The 
' passage added by Mr. Everett was merely that which states a like neglect of German /eterature. 
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of considerable note, we have not, in the whole United States, one that deserves the 
name.” He also speaks of the duties imposed on the importation of mathematical 
instruments and scientific works, as fines and penalties, which had been justly called “a 
bounty on ignorance,” &c. This whole paragraph is extracted by Zacu, (Vol. X., 
p- 245), and he says, “ Voici de quelle maniere un bon républicain exhales on chagrin 
en public; c’est au moins quelque chose, &c.” 


6. Letter to Baron Zach, dated November 22, 1822; with a Postscript, dated December 
20, 1823. Published in his Correspondance Astronomique for the year 1824.* 
Vol. X. [pp. 228—230.] 


7. Review, entitled “ Remarks on several Papers published in former volumes of this 
Journal ;” [the first being remarks on “A new Algebraic Series, by Professor 
Wa ace, of Columbia, S. C.] published in Silliman’s Journal for 1824, Vol. VIII. 
[pp- 131—139]— and Remarks on Mr. Wallace’s Reply, published in the same 
Journal for 1825, Vol. IX. [pp. 293—304.] ; 

The reviewer expresses his surprise that any offence should have been given by 
the mere statement of the historical fact that this “new series” was but the usual de- 
velopment of the binomial theorem, and the same which had been given by EuLer 
fifty years before. 


8. Review of “ Fundamenta Astronomia,” by FREDERICK WILLIAM BessEx; 1818; 
of the tables of the Moon, by M. BuckHarpt; 1812 ;— of the New Tables of 


* This letter has been already more than once referred to, and contains many interesting facts. 
The editor’s comments upon it occupy twenty pages. With this letter Dr. Bowpitcu had sent, be- 
sides his articles mentioned in the two last preceding items, a copy of the fifth edition of the Practical 
Navigator. The editor says of him: “C’est le premier, et jusqu’ a-present le seul grand géometre 
en Amérique.” 

+ Professor Wattace in his reply, states that he did not claim the series as new, and appeals to a 
reference which he had made in his original article to Mr. Starxvitxz, &c., and not knowing who his 
opponent was, says that he does not, like his reviewer, refer his readers to the Complement des Elé- 
méns d’Algebre, however useful as a school book, &. Ho also states, “that the results which EULER 
has given do not include a single case of a transcendent function, and were only given as examples of 
the applications of the simplest case of the binominal theorem,” &c. Dr. Bowpircn in his rejoinder 
mentions the vague terms in which Mr. Srarnvitxe had been originally referred to, and says, “ It now 
appears that Mr. STaINVILLE gave it as new for the first time in 1818, and Professor WALLAce for the 
second time in 1824, EvLER’s having been published in 1775;” and again: “It is believed that most 
persons, after reading what Professor WALLACE has written, would suppose he claimed some, if not a 
very large portion, for his own. But the real fact is, that none of it is his. The whole of the first seven 
pages, and a large portion of the two remaining pages, of Professor WaLace’s first communication, 
are merely literal translations from STAINVILLE and GERGONNE ; and what is not copied from them is 
quite unimportant.” He elso says: “It is a fact, notwithstanding the positive declaration of Professor 
WA ace to the contrary, that EvLER’s demonstration is not restricted to this very simple case, but is 
general for all values of the exponent, whether integer, fractional, negative, or surd ; and itis character- 
ized by Lacrorx as being elegant and rigorous.” This review will be found quite amusing and 
piquant. It 1s, like the articles on Mr. Lampert’s Memorial, both as to matter and style, a fair speci- 
men of Dr. Bowp1TcH’s powers as a controversial writer. 
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Jupiter and of Saturn, by M. Bouvarp; 1808;—of the Tables of the Satellites 
of Jupiter, &c., by M. DeLaAmBreE; 1817 ;— of the Tables of Venus, of Mars, 
and of Mercury, by B. pe LinpeNAv; 1810, 1811 and 1813;—and of the 

Memoir on the Figure of the Earth, by M. pe Lapiace; 1817 and 1818. 

*Published in the North American Review for April 1825, Vol. XX. [pp. 309— 

367.) 

This brief but most comprehensive article upon modern astronomy will be found 
to possess an uncommon degree of interest. It consists of a series of biographical 
sketches, in which are described all who have been remarkable for the successful 
cultivation of physical science in modern times, bringing into view their actual and 
relative services and merits, and awarding to each the degree of approval to which 
he was entitled ;—the writer now dwelling with enthusiasm upon his favorite La- 
GRANGE, now bestowing a more qualified and guarded approbation, or a positive cen- 
sure upon others inferior in powers and attainments to that distinguished mathema- 
tician or opposite to him in character.{ It comprises especially a very full account 
of Dr. BRADLEY’s observations, and of BrsseL’s services in reducing them; of the 
best makers of mathematical instruments—GraHam, Birp, RaMspEN, TROUGHTON, 
Jones, REICHENBACH, FRAUENHOFER, HERSCHEL, &c., of the successive astronomers 
royal at Greenwich, and of the other chief European observers; and lastly, “ it gives 
an account of the labors of those mathematicians who have improved the science of 
astronomy by their calculations of the effects of the mutual attractions of the heavenly 
bodies.” 

Mécanique Céleste, by the Marquis pE Lapiace, Peer of France, Grand Cross of the 
Legion of Honor ; Member of the French Academy ; of the Academy of Sciences 
of Paris, of the Board of Longitude of France, of the Royal Societies of London 
and Géttingen, of the Academies of Sciences of Russia, Denmark, Sweden, Prus- 
sia, Holland, and Italy; Member of the American Academy ot Arts and Sciences, 
&c. Translated with a Commentary, by NatHanreL Bowpircn, LL. D., Fel- 
low of the Royal Societies of London, Edinburgh, and Dublin; of the Astronomi- 
cal Society of London, of the Philosophical Society held at Philadelphia, of the 


* The titles of the particular works reviewed are here given in an abridged form. 
t In the notes to Mr. PickeRtNG’s Eulogy, p. 95, a list is given, without comment, of six of the 
above eight articles, the fifth and seventh not being noticed. All these occasional publications of Dr. 
Bownpircu, except the letter to Baron Zacu, were collected by him in two volumes, now in his 
library. 

¢ Thus, he says, “ Upon the decease of EuLER, LAGRANGE remained indisputably the greatest 
mathematician then living,” &c.; while of Dr. BRapLEY’s successor he says: “Dr. Biiss was wholly 
unworthy of the office of Astronomer Royal. The account of his life by Latanpe, is comprised in 
less than a dozen words — Buss était Astronome Royal: il mourut en 1765.” This article is the one, 
of all Dr. Bowp1tcu’s occasional publications, which exhibits in the clearest light, his peculiar talents 
and acquirements. Evidently the work of one possessing a knowledge of the actual state of mathe- 
matical science, in its various departments, as extensive and minute as was possessed by any individual 
then living, — it is throughout a record of the most sound and impartial criticism. Any biography of 
him which has not this review m an appendix, must be incomplete. 
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American Academy of Arts and Sciences ; Corresponding Member of the Royal 
Societies of Berlin, Palermo, ete. Vol. IL, pp. 746, 1829. Vol. IL, pp. 990, 
1832. Vol. IIL, pp. 1017, 1834. Vol. IV., pp. 1018, 1839. Boston: From the 
press of Isaac R. Butts: Charles C. Little and James Brown, Publishers. 


Dr. BowpircH was also, for many years, a contributor to the “ Annalist” and 
“ Mathematical Diary,” solving every question there proposed, in his usual style of 
simple elegance. He also wrote or corrected various articles in the American edi- 
tion of Rees’s Cyclopedia. And all these various publications were the employ- 
ment merely of those leisure hours which were left to him after all the calls of 
active business, and all the claims of social and domestic life, had been most fully 
answered and more than this, notwithstanding all the occasional scientific labors 
which have been mentioned, such was his wonderful economy of time, that, within 
the same period, he also completed what has justly been characterized as the gigan- 
tic undertaking of making the Translation and Commentary of Mécanique Céleste, 
a work upon which, almost exclusively, will rest his fame as a man of science.* 
Upon recurring to the Translator’s Preface in the first volume, it will be found 
there stated that the notes were written at the time of reading the volumes, as they 
were successively published. The translation was made between the years 1814 
[misprinted 1815] and 1817, at which time the four first volumes, with the several 
appendices and notes, were ready for publication.” The fifth volume, published by 
LapLace, twenty years after the others, was never translated by Dr. Bownpitcu, 
though he wrote many important notes upon it.— It was his intention, however, 
had he lived, to translate the volume. Death has forever defeated that intention. — 
The work which he had so nearly completed, no one lives to finish as he would 
have finished it; but like the beautiful painting, from which was taken the accom- 
panying engraving, and which never received the final touch of the dying artist, 
it is more interesting from the circumstance under which it was left incomplete. 


* Baron Zacu, in his Correspondance Astronomique, Vol. X., p. 234, A. D. 1824, says, “ Nous 
finérons cette note par apprendre a nos lecteurs ce que nous a révélé le professeur Everett, que M. 
BowpirTcu a traduit en anglais toute la Mécanique Céleste de M. Lartace, avee un ample commen- 
taire, mais qu’on n’a pu encore le persuader de publier cet ouvrage, qui ne pourrait que lui faire un 
honneur infini, ainsi qu’ & son pays, mais nous soupgonnons qu’ il attend pour cela l’ouvrage de MM. 
Prana et CaRLInI, qui est sur le métier, et qui ne tardera pas a paraitre.’ A similar public an- 
nouncement of this fact had been made in the North American Review for April, 1820, Vol. X., p. 272; 
and the editor says that Dr. Bowpitcu “has not, however, yet been prevailed upon to do honor to 
himself and to his country, by the publication of so great and arduous a work.” 

+ A day or two only before his death, he received from Europe a translation, executed by a young 
lady whom he had never seen, but who was soon to become his daughter, embracing in seventy manu- 
script pages, the first part of the fifth volume ;— a suitable offering of filial duty to one who never 
lived to thank her in person for her kindness, but who left for her at his decease, an affectionate letter 
written exactly a week before his death. 

This valuable résumé of the scientific and literary labors of Dr. Bowpircu is taken from his Me- 
moir, in the fourth volume of Mécanique Céleste, written by N. I. Bowpircn, Esq.; to whose kind- 
ness the readers of the Monthly are indebted for the beautiful portrait of his distinguished father which 
graces this number. — Ep. 
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Lessons Introductory to the Modern Higher Algebra. By Rev. GkorGe Saumon, A. M., Fellow 
and Tutor, Trinity College, Dublin. pp.147,8vo. Dublin: Hopees, Smiru & Co., Grafton 
Street, Booksellers to the University. 1859. 


Tr is well known to our readers that during the last few years, there has grown up, mostly by 
the labors of English mathematicians, what may be called a new department of analysis, and 
what our author terms the “Modern Higher Algebra,” or the “ Algebra of Linear Transforma- 
tions, a department of Analysis which has been created during the last twenty years.” The 
papers upon different points in this new analysis, which come to us through “ The Quarterly 
Journal of Pure and Applied Mathematics,” “The Memoirs of the Royal Society,” and the 
other various European Journals and Transactions, presuppose so much knowledge, that all, but 
the very few, have passed them by without making any effort toread them. It is therefore 
with the deepest satisfaction, that we are able to announce a purely elementary work, prepared 
by one whose ability to do justice to the undertaking is so fully shown in his “ Conic Sections” 
and “ Higher Plane Curves,” as a “ guide to this branch of Algebra.” We must for the present 
content ourselves with promising, in future numbers of the MonTHLY, so much of the volume 
before us as will define the technical terms used in the new analysis, a list of which we append. 


Bezoutiant. Canonical Form. Canonizant. 

Congredient. Contragredient. Combinants. 

Commutants. Concomitant. Mixed Concomitant. 
Contravariant. Covariant. Determinant. 

Dialytic. Discriminant. Eliminant. 

Emanant. Evectant. Hessian. 
Hyperdeterminant. Invariant. Jacobian. 

Minor. Quantic. Reciprocal ofa Determinant. 
Reciprocal. Substitutions. Singular Roots. 
Symmetrical Determinant. | Umbral. Weight. 


The term quantic denotes a homogeneous function in general, and the words quadric, cubic, 
quartic, quintic, nic, denote quantities of the 2nd, 3rd, 4th, 5th, nth degrees. Quantics are also 
distinguished into binary, ternary, quartenary, n-ary, according as they contain 2, 3, 4, n 
variables. There are other subsidiary terms which it is not necessary to give in this connection. 

Onur author says, “To A. CayLey, Esq., and J. J. Sytvester, Esq., I beg to inscribe this 
attempt to render some of their discoveries better known, in acknowledgment of the obligations 
Iam under, not only to their published writings, but also to their instructive correspondence.” 
We trust that this volume may be the means of introducing American students into this new 
and fertile field of research. We commend it to their attention. 


A Treatise on Problems of Maxima and Minima, solved by Algebra. By RamcuunpRA, late 
Teacher of Science, Delhi College. Calcutta: Printed by P. 8. D’Rozarro & Co., Tank 
Square, 1850, pp. 180. Reprinted by order of the Honorable Court of Directors of the 
East India Company for circulation in Europe and in India, in acknowledgment of the merits 
of the author, and in testimony of the sense entertained of the importance of independent 


speculation as an instrument of national progress in India. Under the superintendence of 
Avueustus De Morea, F. R. A. S., F.C. P. S., of Trinity College, Cambridge ; Professor 
of Mathematics in University College, London. London: Wma. H. ALLEN & Co.,7 Leaden- 

hall St., 1859. 

An extended notice of this interesting work will hardly be necessary, in addition to the ex- 
amples already given of our author’s method, on page 41. Chapter I. contains solutions of 55 
problems, involving equations of the first and second degrees ; Chapter II. 27 of the third de- 
gree ; Chapter III. 18 of the fourth, fifth, sixth and seventh degrees; Chapter IV. 18, involving 
two or more variable quantities; the whole forming a most interesting collection of problems in 
maxima and minima, every one of which is solved by the methods used in the examples we 
have quoted. Prof. De MorGan’s Preface is exceedingly interesting, and we regret not to be 
able to lay it in full before our readers. After giving some account of the correspondence which 
led the Court of Directors of the Honorable East India Company to concur in his views, the 
Editor says: “I shall at once proceed to a short account of these views ; after which I shall give 
some account of RAMCHUNDRA, the author of the work. Of course it will be remembered that 
the late Court of Directors is in no way answerable for the details of my exposition, though 
their decided approbation was bestowed on the general sketch which I laid before them. 

There are many persons, even among those who seriously turn their thoughts to the improve- 
ment of India, who look upon the native races as men to be dealt with in the same manner as 
Caffres or New Zealanders. Judging by the lower races of the Peninsula, and judging even 
these more by the grosser parts of their mythology than by the state of domestic life and heredi- 
tary institutions, they presume that the Indian question resolves itself into an inquiry how to 
create a mind in the country, and that mind fashioned on the English standard. They forget 
that at this very moment there still exists among the higher castes of the country — castes which 
exercise vast influence over the rest — a body of literature and science which might well be the 
nucleus of a new civilization, though every trace of Christian and Mahomedan civilization were 
blotted out of existence. They forget that there exists in India, under circumstances which 
prove a very high antiquity, a philosophical language which is one of the wonders of the world, 
and which is a near collateral of the Greek, if not its parent form. From those who wrote in 
this language we derive our system of arithmetic, and the algebra which is the most powerful 
instrument of modern analysis. _ In this language we find a system of logic and of metaphysics ; 
an astronomy worthy of comparison with that of Greece in its best days; above comparison, if 
some books of ProLtemy’s Syntaxis be removed. We find also a geometry, of a kind which 
proves that the Hindoo was below the Greek as a geometer, but not in that degree in which he 
was above the Greek as an arithmetician. Of the literature, poetry, drama, &c., which flour- 
ished in union with this science, I have not here to speak. 

Those who consult COLEBROOKE’s translation of the Vija Ganita,or the account given of it 


in the Penny Cyclopedia, will see that I have not exaggerated the point most connected with this 
preface. 


“Greece and India stand out, in ancient times, as the countries of indigenous speculation. 
But the intellectual fate of the two nations was very different. Among the Greeks, the power of 
speculation remained active during their whole existence as a nation, even down to the taking 
of Constantinople: it declined, indeed, but it was never extinguished. Their latest knowledge 
was inquisitive, as well as their earliest. They preserved their great writers unabridged and 
unaltered and Evccip did not degenerate into what are called practical rules. 

“ In India, speculation died a natural death. A taste for routine — a thing to which inaccurate 
thinkers give the name of practical —converted their system into a collection of rules and results. 
Of this character are all the mathematical books which have been translated into English ; per- 
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haps all which still exist. That they must have had an extensive body of demonstrated truths is 
obvious ; that they lost the power and the wish to demonstrate is certain. The Hindoo became, 
to speak of the highest and best class, the teacher of results which he could not explain, the 
retailer of propositions on which he could not found thought. He had the remains of ancestors 
who had investigated for him, and he lived on such comprehension of his ancestors as his own 
small grasp of mind would allow him to obtain. He fed himself and his pupils upon the chaff of 
obsolete civilization, out of which Europeans had thrashed the grain for their own use. 

“ But the mind thus degenerated is still a mind; and the means of restoring it to activity 
differ greatly from those by which a barbarous race is to be gifted with its first steps of progress. 
No man alive can, on sufficient data, reason out the restoration of a decayed national intellect, 
possessed of a system of letters and science which has left nothing but dry results, inveterate 
habits of routine, great reverence for old teachers, and small power of comprehending the very 
teaching which is held in traditional respect. And this because the question is now tried for the 
first time. Many friends of education have proposed that Hindoos should be fully instructed in 
English ideas and methods, and made the media through which the mass of their countzymen 
might receive the results in their own languages. Some trial has been given to this plan, but 
the results have not been very encouraging in any of the higher branches of knowledge. My 
conviction is, that the Hindoo mind must work out its own problem; and that all we can do is to 
set it to work ; that is, to promote independent speculation on all subjects by previous encour- 
agement and subsequent reward. This is the true plan; all others are neither fish nor flesh. 

“ The history of England, as well as of other countries, having impressed me with a strong 
conviction that pure speculation is a powerful instrument in the progress of a nation, and my 
own birth and descent having always given me a lively interest in all that relates to India, I took 
up the work of RamcnunpRA with a mingled feeling of satisfaction and curiosity : a few minutes 
of perusal added much to both. I found in this dawn of the revival of Hindoo speculation two 
points of character belonging peculiarly to the Greek mind, as distinguished from the Hindoo; 
one of which may have been fostered by the author’s European teachers, but certainly not the 
other. 

“ The first point is a leaning towards geometry. Persons who are not mathematicians imagine 
that all mathematicians are for all mathematics. Nothing can be more erroneous. Not merely 
have the two great branches, geometry and algebra, their schools of disciples, each of which looks 
coldly upon the other; but even geometry itself, and algebra itself, have subdivisions of which 
the same thing may be said. For example, Mr. DrinkwaterR-BETHUNE, above mentioned, 
was by taste an algebraist ; as a practised eye would at once detect from his unfinished work on 
equations. Business brought him to my house one morning, nearly thirty years ago, at a time 
when I happened to be studying some of the geometrical developments of the school of MonGe. 
Un my pointing out to him some of the most remarkable of the conclusions, he said, with a smile, 
“I see that sort of thing has charms for you.” Now the Hindoo was also an algebraist, as 
decidedly as the Greek was a geometer; the first sought refuge from geometry in algebra, the 
second sought refuge from arithmetic in geometry. The greatness of Hindoo invention is in 
algebra, the greatness of Greek invention is in geometry. But RamcuunprRA has a much 
stronger leaning towards geometry than could have been expected by a person acquainted 
with the Vija Ganita; but he has not the power in geometry which he has in algebra. I 
have left one or two failures— one very remarkable —unnoticed, for the reader to find out. 
Should this preface —as I hope it will— fall into the hands of some young Hindoos who are 
systematic students of mathematics, I beg of them to consider well my assertion that their weak 
point must be strengthened by the cultivation of pure geometry. Evuctip must be to them what 
BuascaRA, or some other algebraist, has been to Europe. 
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“ The second point is yet more remarkable. Greek geometry, as all who have read Evcirp 
may guess, gained its strength by striving against self-imposed difficulties. It was not permitted to 
take instruments from every conception which the human mind could form; definite limitation 
of means was imposed as a condition of thought, and it was sternly required that every feat 
of progress should be achieved by those means, and no more. Just as the Greek architecture 
studied the production of rich and varied effect out of the simplest elements of form, so the 
Greek geometry aimed at the demonstration of all the felations of figure on the smallest 
amount of postulated basis. The great problem of squaring the circle, now with good reason 
held in low esteem, was the struggle of centuries to bring under the dominion of the pre- 
scribed means what might with the utmost ease have been conquered by a very small additional 
allowance The attempt was unsuccessful; so was that of CoLumsBus to discover India from 
the west. But CoLtumsBus commenced the addition of America to the known world; and in 
like manner the squarers of the circle, and their refuters, added field on field to the extent 
of geometry, and aided largely in the preparation for the modern form of mathematics. Very 
few of these additions would have been made, at or near the time when they were made, if 
it had satisfied the Greek mind to meet each difficulty, as it occurred, by permission to use 
additional assumptions in geometry. 

“The remains of the Hindoo algebra and geometry show to us no vestige of any attempt 
to gain force of thought by struggling against limitation of means: this, of course, because 
their mode of demonstration does not appear in the works which are left, or at least in those 
which have become known to Englishmen. But we have here a native of India who turns 
aside, at no suggestion but that of his own mind, and applies himself to a problem which 
has hitherto been assigned to the differential calculus, under the condition that none but 
purely algebraic process shall be used. He did not learn this course of proceeding from his 
European guides, whose aim it has long been to push their readers into the differential calculus 
with injurious speed, that they may reach the full application of mathematics to physics; and 
who often allow their pupils to read Evciip with eyes shut to his limitations. RAMCHUNDRA 
proposed to himself a problem which a beginner in the differential calculus masters with a few 
strokes of the pen in a month’s study, but which might have been thought hardly within the pos- 
sibilities of pure algebra. His victory over the theory of the difficulty is complete. Many 
mathematicians of sufficient power to have done as much would have told him, when he first be- 
gan, that the end proposed was perhaps unattainable by any amount of thought; next, that 
when attained, it would be of no use. But he found in the demands of his own spirit an impulse 
towards speculation of a character more fitted to the state of his own community than the 
imported science of his teachers. He applied to the branch of mathematics which is indigenous 
in India, the mode of thought under which science made its greatest advances in Greece. My 
own strong suspicion that it was the want of this mode of thought which allowed the decline of 
algebra in ancient India, coupled with my thorough conviction that, whether or no, this mode of 
thought yields the proper nutriment for mathematical science in its early and feeble life, produc- 
ed the recommendation to the Court of Directors to which this reprint owes its own existence. 

“ RamcuuNDRA’s problem — and I think it ought to go by that name, for I cannot find that 
it was ever current* as an exercise of ingenuity in Europe — is to find the value of a variable 
which will make an algebraical function a maximum or a minimum, under the following condi- 


* It would not at all surprise me if it should be found that some one inquirer has suggested the 
problem ; but, if so, I think the search which I have made entitles me to say that the suggestion en- 
tirely failed to attract attention, and to establish the difficulty as a recognized exercise. 
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tions. Not only is the differential calculus to be excluded, but even that germ of it which, as 
given by FerMar in his treatment of this very problem, made some think that he was entitled 
to claim the invention. The values of ¢z and of ¢ (z+) are not to be compared ; and no 
process is to be allowed which immediately points out the relation of ¢z to the derived function 
¢ x. A mathematician to whom I stated the conditioned problem made it, very naturally, his 
first remark, that he could not see how on earth I was to find out when it would be biggest, if I 
would not let it grow. The mathematician will at last see that the question resolves itself into 
the following :— Required a constant, r, such that ¢z—r shall have a pair of equal roots, with- 
out assuming the development of ¢ (x + h) or any of its consequences. 

“ RaMCHUNDRA, the author of this work, has transmitted to me some notes of his own life, 
from which I collect, as follows. He was born in 1821, at Paneeput, about fifty miles from Delhi, 
His father, Soonpur LALL, was a Hindoo Kaeth, and a native of Delhi, and was there employ- 
ed under the collector of the revenue. He died at Delhi, in 1831-2, leaving a widow (who still 
survives) and six sons. After some education in private schools, RAMCHUNDRA entered the 
English Government school at Delhi,to every pupil of which two rupees a month were given, and 
ascholarship of five rupees a month to all in the first and second classes. ‘In this school he remain- 
ed six years. It does not appear that any particular attention was paid to mathematics in this 
school ; but, shortly before leaving it, a taste for that science developed itself in RAMCHUNDRA, 
who studied at home with such books as he could procure. After leaving school, he obtained 
employment as a writer for two or three years. In 1841, changes took place in the educational 
department of the Bengal presidency ; the school was formed into a college; and RAMCHUNDRA 
obtained, by competition, a senior scholarship, with thirty rupees a month. In 1844, he was 
appointed teacher of European science in the Oriental department of the college, through the 
medium of the vernacular, with fifty rupees a month additional. A vernacular translation 
society was instituted, and RAMCHUNDRA, in aid of its object, translated or compiled works in 
Oordoo, and also on algebra, trigonometry, &c., up to the differential and integral calculus.” 


A Treatise on Differential Equations. By GrorGE Boots, F. R. S., Professor of Mathematics 
in the Queen’s University, Ireland, Honorary Member of the Cambridge Philosophical So- 
ciety. 485 pp. Crown, 8vo. Cambridge: MacmrLian & Co., and 23 Henrietta Street, 
Covent Garden, London. 1859. 

The works devoted exclusively to a systematic treatment of Differential Equations, are 
neither so many, nor so exhaustive, that teachers and students will not welcome another, provid- 
ed it will be well adapted to the wants of elementary instruction. To give the author’s idea of 
these wants, and how they are to be supplied, we give the following extract from the Preface. 

“Tt was my object first of all, to meet the wants of those who had no previous acquaintance 
with the subject, but I also desired not quite to disappoint others who might seek for more ad- 
vanced information. These distinct, but not inconsistent aims determined the plan of composi- 
tion. The earlier sections of each chapter contain that kind of matter which has usually been 
thought suitable for the beginner, while the latter ones are devoted either to an account of recent 
discovery, or to the discussion of such deeper questions of principle as are likely to present 
themselves to the reflective student in connection with the methods and processes of his previous 
course. The principles which I have kept in view in carrying out the above design are the 
following : 

“1st. In the exposition of methods I have adhered as closely as possible to the historical order 
of their development. I presume that few who have paid any attention to the history of the 
Mathematical Analysis, will doubt that it has been developed in a certain order, or that that 
order has been, to a great extent, necessary — being determined, either by steps of logical de- 


om 


duction, or by the successive introduction of new ideas and conceptions, when the time for their 
evolution had arrived. And these are causes which operate in perfect harmony. Each new 
scientific conception gives occasion to new applications of deductive reasoning; but those appli- 
cations may be only possible through the methods and the processes which belong to an earlier 
stage. 
“ Thus, to take an illustration from the subject of the following work : The solution of ordinary 
simultaneous differential equations properly precedes that of linear partial differential equations 
of the first order; and this, again, properly precedes that of partial differential equations of the 
first order which are not linear. And in this natural order were these subjects developed. 
Again, there exists large and very important classes of differential equations, the solution of 
which depends on some process of successive reduction. Now such seems to have been effected, 
at first, by a repeated change of variables; afterwards, and with greater generality, by a combi- 
nation of such transformations with others involving differentiation; last of all, and with 
greatest generality, by symbolical methods. I think it necessary to direct attention to instances 
like these, because the indications which they afford, appear to me to have been, in some work, 
of great ability, overlooked ; and because I wish to explain my motives for departing from the 
precedent thus set. 

“ Now there is this reason for grounding the order of exposition upon the historical sequence 
of discovery, that by so doing we are most likely to present each new form of truth to the minds 
precisely at that stage at which the mind is most fitted to receive it, or even like that of the dis- 
coverer, to go forth to meet it.” 

The plan of composition indicated in the above extract is completely carried out in nearly 
every chapter, of which there are eighteen. The elementary articles of each chapter, which 
the beginner should first read, are indicated by the author. A valuable feature of the work is 
the collection of interesting examples appended to each chapter; in all, over 300. At the end 
of the volume are found the answers of nearly one half the problems, which will be of great 
convenience to the student while acquiring confidence in his knowledge of the theory. Besides 
a general survey of the whole volume, we have read several of the earlier chapters with care, to 
be able to judge of its adaptation to the wants of students in this country ; and we can commend 
it as being the very best work we have ever seen for a text-book upon the subject of Differential 
Equations ; nor need the mathematician fear that he will fail to find it a quite full compendium 
of our present knowledge of this important department of analysis. 


Editorial Stems. 


Tue following gentlemen have sent us solutions of the Prize Problems in the August number 
of the MonTHLY : — 

Daviv TrowsrinéE, Perry City, Schuyler Co., N. Y., answered all the questions. His 
solutions of the Prize Problems in the July number did not reach us in time ; as was also the 
case with the solutions sent by James M. InGAts, of Delton, Sauk Co., Wis. 

AsHeER B. Evans, Madison University, Hamilton, N. Y., answered all the questions. 
Gustavus FRANKENSTEIN, Springfield, Ohio, answered all the questions. 


James F. Roserson, Senior Class, Indiana University, Bloomington, answered question 


I 


We have also received a set of excellent solutions from AsarpH HALL, Esq., Assistant at 
Harvard College Observatory, who does not wish to compete for the prizes. 

Prof. WERDEN ReyYNOLps, late Principal of the Worcester Academy, has accepted the 
Presidency of the Worcester Female College. .. . . Prof. B. S. Heprick has been appointed to 
the Professorship of Mathematics in Cooper Institute, N.Y... . . Rev. Tuomas Hiv will deliver 
a course of lectures before the Lowell Institute, in Boston, in a few weeks, and return to Yellow 
Springs, Ohio, about January 1, 1860..... Prof. CHAUVENET, of the U. S. Naval Academy at 
Annapolis, Md., has accepted a Professorship in Washington University, at St. Louis, Mo. ... . 
Wittram Watson, Esq., a graduate of and Tutor in the Lawrence Scientific School, already 
well and favorably known to our readers, will sail for Paris on the 12th of November, where 
he proposes to spend a year or more in the study of the Mathematics. Mr. Watson has 
kindly consented to be an occasional correspondent of the MATHEMATICAL MONTHLY during 
his absence, and send us such information concerning the schools and methods of instruction, 
especially in the Mathematics, as it may be in his power to give. Instead of the hasty observa- 
tions of the mere tourist, we shall be informed of every day school life abroad, by one whose 
education and experience as a teacher of the mathematics will enable him to judge of those 
things which will most benefit his fellow teachers at home.— Our best wishes go with him... . . 
It gives us pleasure to add the following names to our list of codperators and contributors: E. 
A. Strona, Esq., Grand Rapids, Mich.; Henry Warp Poo eg, Esq., Boston ; Lucrus Brown, 
Esq., Fall River, Mass.; Saxe Gotna Laws, Esq., Dover, Delaware; Cuauncrey Smirtu, Esq., 
Boston. 

The portrait of Dr. Bowprrcu, which we have the gratification of presenting to our readers, 
needs no commendation at our hands, as a work of art; and we will also add that it is recognized 
by his family as a faithful likeness. It is eminently proper that the first portrait given in the 
MonTuty should be of the “FatTHER OF AMERICAN GEOMETRY.” We commend the list of 
his writings, with the interesting and valuable series of notes by his son, N. I. Bowprrcu, Esq., 
to the attention of all. _ We trust it may not be long before we shall have the pleasure of 
presenting the portraits of other eminent mathematicians, both of our own and foreign countries. 
....Booxs Recetvep. Tables of Victoria, Computed with regard to the Perturbations of 
Jupiter and Saturn. By F. Briinnow, Ph. Dr., Professor of Astronomy in the University of 
Michigan, and Director of the Observatory at Ann Arbor. Printed by order of the Board of 
Regents. New York: B. Westermann & Co. London: Trisner & Co. 4to. pp. 75. 
1859..... Linear Perspective Explained. By Wutiram N. BartHoLomew, Author of 
BartTHoLtomew’s Sketch Book, and Series of Drawing Books, in six numbers. Boston: 
Sueparp, CLrark & Brown. 1859..... Résumé de Lecons de Géométrie Analytique et de 
Calcul Infinitésimal. By J. B. BELANGER, Ingénieur en chef des Ponts et Chaussées, Pro- 
fesseur de Mécanique & 1’Ecole Impériale Polytechnique et & 1’Ecole Centrale des Arts et 
Manufactures. Seconde Edition. Paris: MALLET-BACHELIER. 1859..... Journal de Math- 
ématiques Pures et Appliquées; Publié by Josern Liouvitte. Juillet. 1859 
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November, 


CHAUVENET. 
COURTENAY. 


CRESWELL. 


HAMILTON, 


Do. 


PARKINSON, 


8v0. 


Bremiker’s Vega. 


Papers. 
Gauss. Theoria Motus, 


Lectures on Quaternions. 
HANN. Integral Calculus 
HEATHER, “Descriptive Geometry . 
HEMMING. Differential and Calculus. 
HuTTON. Mathematics 


MAIN and Brown, 
Mathematical Monthly. 


tion Papers. 1821 - 1835. 
Senate-House Questions for 1837. 8vo. 
Elementary Mechanics, 
Peirce. Analytic Mechanics. 4to. . 
Analytic Geometry. 8vo. 
Elementary Hydrostatics. 
Prick. Differential and Integral Calculus. 
Quarterly Journal of Pure and Applied Mathematics. Syivestee, Fer- 
$6.00 per annum, post-paid. 
RANKINE. Manual of Applied 
SALMON. Conic Sections 
Higher Plane Curves. ° ° 
———_ Higher Algebra 
Solutions of the Cambridge Problems. 
son. 


Peirce, J. M. 


riers, & Co. 


4to. 


TODHUNTER. 


WHEWELL. 


vO. 
SPOTTISWOODE. 


Dynamics. 8vo. . 
Analytical Statics. 
——— Differential and Integral Calculus, 2 vols. 
WaALTon. Problems illustrative of Plane Coérdinate 8vo. 
Mechanical Problems. 8vo. 
Problems in Hydrostatics and Hydrody namics. 
On the Differential Calculus, 
WALTON and MCKENZIE. 

1854. 8vo. 


MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


ENGLISH. 


American irre and Nautical Almanac. For the Years 1855-61. 
Eac 


BAKER. "Treatise on Statics and Dynamics 
BLAND. Algebraical Problems. 8vo, Second-hand 


—— Key 8vo. do. 
Philosophical Problems. 8vo. do. 
——— Gevmetrical Problems. 8vo. do. 


BooLeE. Treatise on Differential Equations 
BooTH. Theory of Elliptic Lutegrals. 8vo. 
BORDEN. System of Railway Formule. 8vo. 
BRITISH NAUTICAL ALMANAC. 
CARMICHAEL. 


8vo. 


Recreations. 1 vol. Bvo. 

—_—. 4vols. 8vo. Scarce. . 

———— Mathematical Tables. 8vo. . 

HyMER. Plane and Spherical 

——— Algebraic Equations 

—_— Analytical Geometry . 

—— Differential Equations and Calculus of Finite Differences. 
—— Integral Caleulus 


——_ Geometry of Three Dimensions. 8v0. 
JAMIESON. Solutions of the Senate-House Rider. 
JELLETT. Calculus of Variations . 
LARDNER, System of Algebraic Geometry. 
Indicator and Dynometer 
Edited by J. D. Runkle. 
f. mor. ° 
Mathematical Problems and Examples of the Senate- House Examina- 
With an Appendix rma: the 


1854, 


1857 “Campion ‘and Walton. 8vo. 
Senate-House Riders. Jamieson. 


Etomentary Theorems relating to Determinants. 


Tate. Exercises on Mechanics, with Key. 
Mechanical Philosophy. 8vo. 
Materials. 
TATE and STEEL. 


Differential | Calculus 


1861 and 1862, each. 
Treatise on the Calculus of Operations. 8vo. 
Trigonometry. 8vo. . 
8vo. . 

CooMBE. Solutions of the Cambridge Problems, 1840, 1841. " Bvo. 
Treatise on Spherics. 8vo. Second- hand 
DEMORGAN. Differential and a Calculus 
EARNSHAW. Dynamics. 
FiscHer. Logarithmic Tables of Seven Places. 
8vo. Hf. mor. . 
Frost. Mathematical Questions of the Senate- House Examination 
1838-1849. 8vo. 
Translated by C. H. Davis. 
GREGORY. Differential and Integral Calculus by Walton. 8vo. . 
HappDON. Differential Caleulus . 


as 


S RSSKSFe 


8vo. . 


Post 8vo, 


Post 8vo. 


1848 - 1851. 
Walton and MeKenzie. 


Post 8vo. . 


8vo,. . 

Solutions of the Cambridge Problems. 
Do. 1857. . 
— Problems in Elementary Mechanics. 
Warr. Dynamics, Construction of Machinery. 8vo. 
Analytic Statics. 8vo. 
WILson. Dynamics. 
Woo.uovseE. 


SEVER AND FRANCIS, CAMBRIDGE, 


SUCCESSORS TO JOHN BARTLETT. 


FRENCH, &c. 


AUDE. Poussée des Terres. 8vo. Hf. ef. $1 
BELANGER. Résumé de Legons de Géométrie Analytique. et de Cal- 
cul Infinitésimal. 8vo. . 
Biot. Traité des Equations differentielles. He. mor. 
BOURCHARLAT. Eléments de Calcul Differential et du Calcul Inte- 
gral. 
BONNET. Lecons de Mécanique Elémentaire a PUsage des Candi- 
dates a l’Ecole Polytechuique. 8vo. . ° 
BRIOSCHE. Théorie des Determinants. 8vo. . 
BOURDON. Application de PAlgébre la Géométrie. 8vo. “af. ‘ef. 
CALLET. ‘Tables de Logarithms. 8vo. Hf.cf. 
CHASLES. Traité de Géométrie Supérieure. 8vo. Hf. cf. 
CHOQUET, ‘Traité élémentaire d’Algébre. 8vo. Hf. ef. . 
COURNOT. Traité élémentaire de la Théorie des Fonctions, et “du 
Calcul Infinitésimal. 2 vols. 8vo. . 
CRELLE. Journal fur die reine und — andte Mathematik. Per 
annum ° 
DELISLE. Géométrie 8vo. “ne cf. 
Cours d’Analyse Calcul Sufinitésimal. 2 vols. Bvo. 
If. mor. . 
— Cours de Mécanique. 2 vols. 8vo. “ne. mor. ° 
Dupin. Application de Géométrie et de wonareae & la Marine aux 
Ponts et Chaussées. 4to. Hf. mor. . 
Developpments de Géométrie. 4to. Hf. mor. . 
Géométrie et Mécanique, appliquée aux Arts. 8vo. ut mor. 
FRANCGUR, Cours complet de Mathématiques pures. 2 vols. 8vo. 
Elé ts de Statique. 8vo. . 
Gauss. Méthode ‘des Moindres Carrés. 8vo. Ht. cf. . 
KOHLER, Logarithmisch Trigonemetrisches Handbuch. 8vo. ° 
LAcROIx. ‘Traité du Calcul Differential et du Calcul Integral. 3 
vols. in 4to, avec 18 pl. Mor. 
LAGRANGE, Mé canique Analytique. 2 vols. 4to. ° 
Théorie des Fonctions Analytiques. 4to. Hf. mor. 
Traité des Equations Numeriques de tous les Degrés. 
LALANDE. Tables de Logarithmes. 18mo. . a ° 
LAPLACE, Systéme du Monde, 4to. Hf. mor. ° 
LEGENDRE. Traité des Fonctions Elliptiques. 3 vols. Ato. Hf. mor. 
LEROY. Traité de Stéréotomie comprenant les Applications de la 
Géométrie Descriptive 4 la Theorie des Ombres, la Perspective 
Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00: hf. mor. . 
——— Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 


pl. Paper, $3.00; hf. mor. $5.00 and 
—— Analyse Appliquée a ia Géométrie des trois Dimensions. 
8vo. Hf. cf. 


LIOUVILLE. ‘Journal de Mathé matiques Pures et Appliquées. 1836 — 
1857. 22 vols. 
MAHNISTRE. “Cours de Mécanique Appliquée. 8vo. 
MONGE, Application de PAnalyse a la Géométrie. 4to. lt. mor. 
—$— Ss Traité élémentaire de Statique. 8vo. Hf. mor. 
Morin. Aide-mémoire de Mécanique Pratique. 8vo. 
MONTFERRIER. Encyclopédie Mathématique ou Exposition com- 
o te de Toutes les Branches des Mathématiques d’apres les 
*rinciples de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. ‘To be continued in ham td Livraisons, 
NAVIER. (Ketten) Hingbriichen. 4to. 
OLIVIER. ‘Théorie Géométrique des Engre nages. 4to. Hf. mor. . 
de Géomctrie Descriptive. 2 vols. Ato. 
Hf. mor. 
Complé ment. de “Géomé trio Descriptive. 2 vols, 4to. 
————. Mémoires de Géométrie Descriptive, Theorique, et Ap- 
pliquée. 2vols. 4to. Hf. mor, 
—-——— Application de la Géométrie Descriptive. 2 vols. Ato. 
———— Cours de Géometrie Descriptive. 2 vols, 4to. Hf. mor. 
POINSOT. Eléments de Statique. 8vo. Hf. ef. 
Poisson. Mécanique. 2 vols, 8vo. 
PONCELET et LESBROS, Experiences Hydrauliqnes. 4to. Hf mor. 
PONTECOULANT. Systeme du Monde. 4 vols. 8vo. Hf.cf. . 
POVILLET. Eléments de Physique Experimentale. 3 vols. 8vo. 


Serret. Cours d’Algébre supérieure. 8vo. Hf. ef. 
- Eléments d’Arithmeétique. 8vo. Hf. ef. 
TERQUEM. Nouvelles Annales de Mathématiques. Monthly. Per 
———— Nouvelles Annales de Mathématiques, 1856-7, 2 vols. 
Hf. cf. 


Annales de Mathématiqnes. Tomes VIII. 
XVII. Corresponding to the Years 1849 - 1859. 10 vols. Hf. ef. 
—— Bulletin Bibliographie, et de 
Mathématiques. 8vo. Hf.cf. . 
TRESCA. Géométrie Descriptive. 8vo. Hf. mor. ° 
VERHAULST. Traité élémentaire des Fonctions Elliptiques. 8yo. 
Hf. cf. 
Cours complé mentaire Analyse et de Mécanique. 
. 


1859. 


3939 
Ss 


KR 


w 


SS SS 8 


Bain ast 
S333 


| 
= 
| 
| 
1.50 | 
3.00 
5.50 
.30 | 
39 
« 
4.00 | 
6.50 
3.75 | 
2.50 
3.00 
3.60 
3.00 | 
3.00 | 
2,25 | 
4.50 | 
1.75 
1.40 
| 
2.25 
3.00 
300 | 2.00 
287 | 10.50 
7.50 1.75 
1.¢2 | 
14.50 | 
6.00 
3.50 
3.50 
30) 
9.00 
9.00 
10.00 
2.50 
6.00 
1.50 | = 
3.00 
3.00 _ 
6.00 
4.00 
5.50 
3.00 
3.25 
2.50 
2.50 3.00 
2.87 3.00 
2.25 
2.87 | 
330 | 
2.50 


SCIENTIFIC BOOKS. 


ENGINEERING, 


ADHEMAR. Le Traité des Ponts biais. 8vo, et Atlasinfol.. . - $8.00 
Annales de l’Observatorie Imperial de Paris. Par Le Verrier. 3 vols. 

ARAGO. Astronomie. 4vols. 8vo.hf.mor. . . . . 12.00 

——— Notices Biographiques. 3 vols. 8vo. hf. mor. . - 9.00 

Notices Scientifiques. 4 vols. 8vo. hf. mor. . ° - 12.00 

Mémoires Scientifiques. Vol. I. 8vo. hf. mor. . 3.00 


—— Voyages. 8vo.hf.mor. . ‘ 3.00 
BAKER. Treatise on Land Surveying and 30 


BARLOW. On Materials and Construction. 8vo. ° 
BLACK. Iron Highways from London to Edinburgh, &c. . ° 
BOURNE. Treatise on the Steam Engine. 4to. . ° ° ° 6.00 


BRANDE. Dictionary of Science, Literature, and Art. 8vo. . - 7.50 
BRETON. Traité du Nivellement. 8vo. . 250 


Buck. Oblique Arches of Bridges. 4to. . 3.75 
Builder, The. A Monthly Magazine for Architects. Per annum - 8.00 
BURGOYNE. Blasting and Quarrying Stone . « 
BURNELL. Treatise on Limes and Cements 


Bury. Rudimentary Treatise on Architecture 45 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. 
Per annum, post-paid . ° 7.50 


CLARK. Britannia and Conway Tubular Bridges. 2 vols. 8vo, ont 

CLEGG. Architecture of Machinery. 4to. . 2.00 
Cresy. On Bridge Building, and Equilibrium of Vaults and Arches. 


D’AUBUISSON. Treatise on Hydraulics. Translated by oes Ben- 
nett. 8vo. 
DE LA Rive. Traité d’Electricité théorique et appliquée. 3 vols. 
8vo. hf. mor. . - 9.00 


Treatise on Electricity, in Theory mt Practice. 3 
DEMPSEY. Treatise on Drainage and dewey of Towns and 
Treatise on Drainage and Sewerage of Districts ont Lente 30 
DOBSON. On Foundations and Concrete Works 
Emy. Traité de la Charpenterie. 2 vols. in 4to, et atlas in fol. hf. mor. 25.00 
FAIRBAIRN. On the Application of Cast and Wrought Iron to Build- 
ing purposes. 8vo. ° ° ° e « 
Useful Information for Engineers. 8vo. . ° - 3% 
FERGUSON. Handbook of Architecture. 2vols. 8vo. hf.cf. . - 12.00 
GANOT. Traité elémentaire de Physique. 12mo. . 1.75 
Physique a usage des Gens du Monde, 308 mii 
vignettes. Hf.cf. . ° 2.00 
GARBETT. Principles of Design in Architecture 
Gauss. Méthode des Moindres Carrés. 8vo. hf. cf. ° ° ° 1.62 
GAYFFIERS. Manuel des Ponts et Chaussées. 2 vols. 18mo. hf. cf. 3.00 
Roads. 8vo. . ° 
GODFRAY. The Lunar Theory. 8vo. . 


ASTRONOMY, &c. 


GRANT. History of Physical Astronomy. . . $4.75 
HANN and GENNER. Onthe Steam Engine. 8vo. . + ss » 
HART. On Oblique Arches. 4to. . 2.40 
HASKOLL. Railway Construction, from the setting out of the oman 

line to the completion of the work. 2 vols. Royal 8vo. Plates. 15,00 


HENCK. Fieldbook for Engineers. 18mo. . 
HERSCHEL. Outlines of Astronomy. Fifth edition. 8vo. ° - 5.40 
HUGHES. Treatise on Gas-Works . 90 


JAMIN. Cours de Physique, de l’Ecole Deltedaten. 8vo. . + 3.00 
LATHAM. Construction of Wrought-Iron Bridges. Embracing the 

Practical Application of the Principles of Mechanics to Wrought 

Iron Girder Work. With numerous detail plates. 8vo. . - 4.75 
Constructing and Repairing Roads . 30 
Loupon. Cyclopedia of Architecture. 8vo.. «+ 10.00 
MAHAN. Civil Engineering. 8vo. - 3.00 
MAXWELL, J.C. On the Stability of the Motion of Saturn’s Rings. 


MULLER. Physics and Meteorology. 8vo. . 4.00 


Nico. Cyclopedia of the Physical Sciences. 8vo. 375 
PRALY. Construction des Voutes biaises. 8vo. hf. cf. ° ° - 187 
REGNAULT. Manuel des Aspirants au Grade d’Ingénieur des Ponts 

et Chaussées. Partie théorique et Partie pratique. 4 vols. 8vo. 


R@BLING. Memoir of the Niagara Falls and International Suspen- 
sion Bridge. 8vo. . - 7.50 
SEWELL. Treatise on Steam and ‘Senaniation. 3 vols, ° ‘ -90 
Simms. On the Use of Instruments. 8vo. . 1% 
SMITH. Linear Drawing. 8vo. . e - 150 
Topographical Drawing. 8vo. . 1.50 


SONNET. Premiers Eléments de Mécanique Appliquée. 12mo. hf. ef. 1.75 
STEVENSON. Treatise on Lighthouses . 90 
SWINDELL. Well Digging and Boring 30 
TREDGOLD. Strength of Materials. Edited by Hodgkinson. 2 vols. 7. 
URE. Dictionary of Arts, Manufactures, and Mines. 2 vols. 8vo. 5.00 
VALLEE. Traité de la Science du Desin. Contenant la Théorie 

Générale des Ombres, la Perspective Lineaire, la Théorie Géné- 

rale des Images d’Optique et le Perspective Aérienne appliquée 

au Lavis, pour faire suite a.la Géométrie Descriptive. In 4to, 


et Atlas de 56 pl. Hf.mor. - 550 
VicaT. OnCements. Translated by Capt.Smith . . . . 22 
WIESBACH. Mechanics. 2vols. 8vo. . 6.00 
WILLIAMS. Practical Geodesy. Post 8vo. e ° - 2.50 
WILME. Handbook for Mapping, Engineering, &c. 4io. dit, $ 7.00; 3 


WoLFER. Tabule Reductionum Observationum Astronomicarum. 

Woop. Practical Treatise on Railroads. 8vo.hf.mor. . ° - 4.00 
WoOoOLHOUSE. Weights and Measures of all Nations . » -30 
WORTHEN. Appleton’s Handbook of Drawing. 8vo. « « 
YVON VILLARCEAU. Etablissement des Arches de Pont. 4to. hf. 


1848 to 1858. 13 vols. 
1853 to 1858. Each, post-paid 


Proceedings of the American Association for the Advancement of Science, 
FROM THE COMMENCEMENT. 


>> Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 
SEVER AND FRANCIS, 


Early copies of all the 


Booksellers to the University, Cambridge. 
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Harrer & BrorHers will send either of the following Works by Mail, postage paid (for any distance in the United States under 3,000 
miles), on receipt of the Money. 


‘ 


ELEMENTS OF NATURAL PHILOSOPHY, 


DESIGNED FOR ACADEMIES AND HIGH 
BY ELIAS LOOMIS, LL.D. 


SCHOOLS. 


12mo. 350 pages. 


Sheep extra. $1.00. 


This volume is the result of many years of laborious study, and presents in an elementary form the fruits of much research. It is designed particularly 


for the use of the higher classes in Academies and High Schools, and its primary object is | to cultivate the habit of philosophical reflection and observation. 


The following are a few of the Notices of Loomis’s NAtuRAL Puiwosoruy which have been received by the Publishers: — 


“Professor Loomis’s Elements of Natural Philosophy is one of the 
best and most complete works of the kind that has been published, 
and possesses a clearness and conciseness seldom equalled. I have 
seldom seen so much useful information in one volume.” — EpDwARD 
T. Fristor, Professor of Mathematics, Columbian College, D. C. 

“This volume has the merit of being a digest, and not a compilation. 
For a large class of students it is the only suitable work on this sub- 
ject that I have seen, bringing into use, as it does, all the mathematics 
usually studied in our academies, and no more.’ — E. W. Evans, 
Professor of Natural Philosophy in Marietta College, Ohio. 

“Professor Loomis’s Natural Philosophy is clear, accurate, and 
methodical.’’ —- DANIEL Krrkwoop, Professor of Natural Philosophy 
in Indiana State University. 

The characteristics of a Mathematical Works, which we so 
highly prize, are fully sustained in his Natural Philosophy. Iam glad 
to find at last a text-book on this subject so logically expressed, so 
complete and so accurate.” —- N. B. WessTER, A. M., President of 
Virginia Collegiate Institute, Portsmouth, Va. 

“This work of Professor Loomis claims to be a philosophical treatise. 
For clearness of style and fulness of illustration we have not met its 

nal. Adapted to the higher classes in academies and high schools, 
where mathematics have been pursued only through plane trigonom- 
etry, it is ready at all times to give a reason for a phenomenon, while 
the numerous references to the every-day occurrences of life make it 
exceedingly interesting to those who do not care for demonstrations. 
We hope it will crowd out of our schools the heterogeneous productions 
that school-boys have to stuff themselves with, and thus give thorough 
instruction, that will tend to develop some faculties besides memory.” 
—S. J. C. Swezey, Marion, Alabama. 

“ Professor Loomis’s Natural Philosophy combines conciseness with 
very great clearness of illustration, and is the best text-book of the kind 
that 1 have examined.’’ — Prof. W. FERREL, Nashville, Tenn. 

“Professor Loomis’s treatise has my decided preference as a text- 
book on Natural Philosophy. It is simple and comprehensive in its 
style, and its principles are discussed with clearness and brevity.” a 
J. W. Ferrek, A. M., Prof. of Mathematics, Dickinson Seminary, Pa. 

“ Professor Loomis’s Natural Philosophy is the best elementary 
work on this subject which I have hitherto seen. It is not only fitted 
for high schools, but is a perfect treasure for the private student. 


Every subject on which it treats is pregnant with useful knowledge.” 
A. W. Mason, Jeansville Penn. 

“ Professor Loomis’s Natural Philosophy is the best text-book on 
that subject yet published. With all its value as a text-book, it com- 
bines a pleasing style, instructive examples and illustrations, and is 

uite a readable book for others besides school-boys.”” — B. W. Mc- 

ONNOLD, Professor in Bethel College, Tenn. 

“ While this volume requires of the pupil nothing beyond a knowl- 
edge of the elementary mathematics, it develops the philosophy of all 
the leading principles of mechanics and physics. Its definitions are 
clear and concise, its statement of principles methodical aud accurate. 


what is usually spread over three or four times this space. Nor by 
this condensation is the study rendered repulsive, but exactly the re- 
verse. We commend this work, without qualification, as one admi- 


philosophical reflection and observation.”” — New York Observer. 

“ This volume is not only an admirable treatise for the use of the 
higher classes in schools, but is a most convenient compendium of the 
latest discoveries in Natural Philosophy for the instruction of adult 
readers.’? — New York Commercial Advertiser. 

“This volume is an admirable compendium of the principles of 
Natural Philosophy; yet, strange to say, it is not dull, heavy, or in- 
comprehensible, but states facts in terms that all can comprehend, and 
that few will be unable to remember.” — Baltimore Daily Times. 

“* Among the numerous books of its class which have originated in 
this country, this volume has no superior in clearness, accuracy, and 
comprehensiveness.’’ — Boston Courier. 

“* Professor Loomis’s works on Arithmetic, Geometry, &c., are 
models of clear and “gro style, comprehensive definitions, and ac- 
curate language. This work on Natural Philosophy is marked by 
the same excellences.”” — Toronto Globe. 

“ Ten pages of this book, which may easily be read by every me- 
chanic in his winter evenings, will so fill his head, as to leave no room 
for idle thoughts.” — Newark Daily Advertiser. 

“The study of Professor Loomis’s work will make solid thinkers, 
not smatterers. While popularizing science, he has not frittered 
away the solidity and accuracy which alone give it a title to that 


name.’ — New York Daily News. 


ALSO, PUBLISHED BY THE SAME AUTHOR, 


A TREATISE ON ARITHMETIC, 


Theoretical and Practical. Fifth Edition. 12mo. 352 pages. Sheep 
extra. 75 cents. 


ELEMENTS OF ALGEBRA. 


Designed for the Use of Beginners. Fourteenth Edition. 12mo. 
281 pages. Sheep extra. 624 cents. 


A TREATISE ON ALGEBRA, 
Twentieth Edition. S8vo. 859 pages. Sheep extra. $1.00. 


ELEMENTS OF GEOMETRY AND CONIC SECTIONS. 


Eighteenth Edition. 8vo. 234 pages. Sheep extra. 75 cents. 


TRIGONOMETRY AND TABLES. 


Sixteenth Edition. 8vo. 360 pages. Sheep extra. $1.50. The 
Trigonometry and Tables bound separately: The TRIGONoME- 
TRY, $1.00; TaBLes, $1.00. 


ELEMENTS OF ANALYTICAL GEOMETRY, = 
And of the Differential and Integral Calculus. Thirteenth Edition. 
8vo. 286 pages. Sheep extra. $1.50. 
INTRODUCTION TO PRACTICAL ASTRONOMY. 
With a Collection of Astronomical Tables. Second Edition. 8vo. 
497 pages. Sheep extra. $1.50. 
RECENT PROGRESS OF ASTRONOMY, 


Especially in the United States. Revised Edition. 12mo. 396 
pages. Muslin. $1.00. 


Also in Press, by the same Author, 


ELEMENTS OF ASTRONOMY AND METEOROLOGY, 
On the same plan as the “‘ Elements of Natural Philosophy.” 


Published by HARPER & BROTHERS, 


Franklin Square, N. Y. 


It embraces in a duodecimo volume of 350 pages a complete digest of 


rably adapted to interest the pupil, while it cultivates the habit of 
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A LIBERAL OFFER CONTINUED. 


DAVIES & PECK’S MATHEMATICAL DICTIONARY. 


In consequence of the continued and repeated calls for the * DICTIONARY OF MATHEMATICS,” by Davies anv Peck, 
the publishers have decided to extend their offer to all Teachers of Mathematics, (whether Prof. Davies’s course, or any other,) to send 
them a copy of this sterling work, post-paid, for ONE DOLLAR AND THIRTY-NINE CENTS, until the 1st of January, 1860 ; after 


which time the price will be as before, viz. $ 2.50. 


The very high commendations of this work from the most distinguished sources warrant the publishers in urging the attention of all 
teachers of the science to this opportunity of securing a superb work at a very low price. 


A. 8S BARNES AND BURR, 


PUBLISHERS OF 


DAVIES’S COMPLETE COURSE OF MATHEMATICS. 


To this popular series of Text-books have recently been 
added two entirely new works on Algebra, entitled 


NEW ELEMENTARY ALGEBRA 3 embracing the First 
Principles of the Science. By Cuartes DAviges. 299 pp. 
12mo. Cloth. Price, 75 cents. 

BLOOMINGTON, ILL., Sept. 5, 1859. 

Messrs. A. 8. BARNES AND BURR: — 

Gentlemen : —I have examined Davies’s New Elementary Algebra, and 
am free to say that I deem it superior in every respect to any work on 
Elementary Algebra that has come under my observation. 

Very yours, 
JOSEPH FICKLIN, 
Prof. Mathematics in Bloomington Female College. 


UNIVERSITY ALGEBRAS? embracing a Logical Develop- 
ment of the Science, with numerous Graded Examples. By 
Cuar_eEs DAviEs. 820 pp. 12mo. Sheep. Price, $1.00. 

SYDNEY, O., Sept. 30, 1859. 
Sirs :— I received a copy of the University Algebra, and from a cursory 
examination of it, I think it is destined to supersede all other Algebras above 
the elementary grade i in our Union Schools and Seminaries, as it comprises, 
in a convenient, concise, and compact form, all that is usually required in 

that branch of mathematics. 
Yours, & 
SCHUYLER, 
Principal of Union School. 


Just issued likewise : 

ELEMENTS OF MECHANICS. For the Use of Colleges, 
Academies, and High Schools. By Wm. G. Peck, M. A., Pro- 
fessor of Mathematics, Columbia College. 338 pp. 12mo. Cloth. 
Price, $ 1.25. 

Prof. B. F. STEM, Principal of Easton (Pa.) High School. writes : — 

“© This book supplies a want long felt. It is a work of deep research, 
simple in its arrangement, complete in its examples and rules, and is an 
admirable volume to assist the intelligent teacher. There can be no doubt 
but that it will have a large sale, as it deserves to have.”’ 

OG Copies of these new works will be furnished teachers for ex- 
amination, post-paid, on receipt of one half their respective prices. 


A. 5. BARNES & BURR, Publishers. 


NATURAL PHILOSOPHY FOR COLLEGES. By W. 


H. C. Bartuert. LL. D., Professor of Natural Philosophy in 
the Military Academy of the United States. 


BARTLETT'S SYNTHETIC MECHANICS 
BARTLETT'S ACOUSTICS AND OPTICS 
BARTLETT’S SPHERICAL ASTRONOMY 3.50 
BARTLETT'S ANALYTICAL MECHANICS . 4.00 


From Joun A. NICHOLS, Professor of Natural Philosophy in the Free 
Academy, New York: — 

* Professor Bartlett's Course of Natural Philosophy, entitled Mechanics, 
and Acoustics, and Optics, have been text-books in the department of Nat- 
ural Philosophy in this institution about two years. They have been found, 
by a daily test in the class-room, to possess that essential quality of works of 
merit, namely, the more familiarly they are known, the better they are tiked. 
They develop the principles of Natural Philosophy by means of the Mathe- 
matical Analysis; and, by the aid of the same unfailing agent, investigate 
the laws of machinery, the effects of friction, and other resisting forces, and 
the motion of the planets, basing every process upon the fundamental re- 
sults of observation and experiment. 

**The methods of Professor Bartlett’s works reward without discouraging 
effort ; and, when faithfully studied, these works give a discipline of mind 
of the highest importance to any man, whether he seeks for reputation and 
support in the study, the workshop, the mart, or the forum.” 


- $3.00 
2.00 


FOR COLLEGES. By Wo. Grecory, M.D., 
R.S.E., Professor of Chemistry in the ged of Edin- 
bares Edited by J. M. Sanvers, M. D., LL. D. 


HAND-BOOK OF INORGANIC CHEMISTRY. 
the Use of Students. 
istry. 426 pp. 8vo. 


For 
To which is added the Physics of Chem- 
Cloth. Price, $1.50. 


HAND-BOOK OF ORGANIC CHEMISTRY. 
Use of Students. 480 pp. 8vo. Cloth. Price, $1.50. 


* Among the excellences of these works are a clear statement of facts 
and principles, a concise mode of explanation, and a scientific arrangement, 
Together they form one of the best manuals extant in chemical science, 
They contain all the ‘ modern improvements’ that have attained the dignity 
of — trnth. We give them our hearty commendation.’? —WVew York 

er. 


For the 


Among the recent additions to the National Series of Standard 
School-Books, published by A. S. BARNEs and Burr, are several 
very valuable ones to the popular 


SCHOOL-TEACHER’S LIBRARY. 


THE NORMAL; or, Methods of Teaching the Common 
Branches, Orthoepy, Grammar, Geography, Arith- 
metic, and Elocution. LFRED HoLeRook, Principal of 
Normal School, eg Ohio. Cloth. 
Price, $1.00. 


‘This book is designed to bring to the teacher’s view a model working 
school. It is not all theory, but theory and practice combined. It is a text- 
book on the science of teaching, a sort of perpetual Institute to every teach- 
er who is so fortunate as to possess a copy. Those of the largest experience 
will here find things new, while the merest tyro in teaching, with ‘ The 
Normal? fur an instructor, need never be at fault in his school.’? — School 
Visitor. 


THE HIGHER CHRISTIAN EDUCATION. By Ben- 
JAMIN W. Dwicnr. 347 pp. 12mo. Cloth. Price, $1.00. 


From CHARLES NORTHEND, Author of * Teacher and Parent.’ 
“It is a work of rare merit. The book will do good. I shall earnestly 
commend it.”? 


INSTITUTE LECTURES ON MENTAL AND MORAL 
CULTURE. By Samuet P. Bares, A. M., Supt. of Public In- 
struction, Crawford County, Pa. 319 pp. 12mo. Cloth. $1.00. 

“ We find these Lectures well written, and replete with sound views and 
full iuformation.”? — Philadelphia Press. 


The TEACHER'S LIBRARY now includes the following volumes, 
all of incalculable value to the growing teacher : — 


PAGE’S THEORY AND PRACTICE OF TEACHING 
NORTHEND’S TEACHER AND PARENT 

ROOT ON SCHOOL AMUSEMENTS, GYMNAST Ics, &e. 
MANSFIELD ON AMERICAN EDUCATION . 
MAYHEW ON UNIVERSAL EDUCATIO 

DE TOCQUEVILLE ON AMERICAN INSTIT UTIONS 
DAVIES’S LOGIC OF MATHEMATICS . 
HOLBROOK’S NORMAL METHODS OF TEACHING . 
DWIGHT’S HIGHER CHRISTIAN EDUCATION . . . 
BATES’S INSTITUTE LECTURES . 
BARNARD ON SCHOOL-HOUSE ARCHITECTURE | . . 
BARNARD ON NORMAL SCHOOLS . 


Of these volumes, and about two hundred other valuable educa- 
tional works, a complete and extended description may be found in 
the publisher's Illustrated Descriptive Catalogue, which will be for- 


456 pp. 12mo. 


! warded to any address on application. 


A. S. BARNES AND BURR, 51 and 53 John Street, New York. 
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ROBINSON'S 


COURSE OF MATHEMATICS. 


BY HORATIO N. ROBINSON, LL.D. 


I. Robinson’s Progressive Primary Arith- 


metic, 
II. Robinson’s Progressive Intellectual 
Arithmetic, 
III. Robinson's Progressive Practical Arith- 
‘metic, 56 
IV. Robinson’s Key to Practical Arithme- pm 
Cc, 
V. Robinson's Progressive Higher Arith- 
metic, : 75 
VI. Rebinson’s New Elementary 75 
VIt. Robinson's Key to Elementary Algebra, 60 
VHI. Robinson's University Algebra, 125 


| 


¥X. Robinson's Key to University Algebra, 100 
X. Robinson’s Geometry and Trigonome- cae 


try, 
XI. Robinson’s Surveying and Navigation, 150 
Robinson's Analytical Geometry and 
Conic Sections, 1 
XILI. Robinson’s Differential and Integral 


Calculus, 150 

XIV. Robinson’s Elementary Astronomy, 75 
XV. Robinson's University Astronomy, 175 
XVI. Robinson’s Mathematical Operations, 2 25 


X¥YII. Robinson’s Key to Algebra, Geometry, 
&c., (In Press.) 


For extent of research, facility and aptness of illustration, and practical usefulness, the author of this series is 
»d by no mathematical writer in this country. This Series has been cordially recommended by many of the 
most eminent Mathematicians in the country. Among them, — 


Hon. W. C. Larrabee, Superintendent Public Instruc- 
tion, Indiana. 

Hon. Jona. Tenny, Secretary Board of Education, N.H. 

Hon. Lyman C. Draper, Superintendent Public In- 
stration, Wisconsin, 

Hon. 8S. H. Carpenter, Assistant Superintendent, Wis- 
consin. 

Prof. Dewey, Rochester University. 

Prof. McFarland, Miami University. 

Prof. Thompson, Hanover College. 

Prof. Wilson, Hobart Free College, 


NEW RECOMMENDATIONS, 


Prof. Stone, Iowa University. 

Prof. Beattie, Wesleyan University. 

President Rawlins, Asbury Female College. 

Prof. Standish, Knox College. 

Prof. Hudnot, Lind University, Il. 

Prof. H. Pomeroy, Lawrence University, Wis. 

Rev. Dr. Conrad. Cooper Female Institute. 

— D. Burbank, LL. D., Brockport Collegiate 
nstitute. 

Hon. Henry Kiddle, Assistant Superintendent, New 

York city, 


In the January and March No.’s of Ivtson & Putnney’s Educational News, a list of tecommendations of 


Rostnson’s Works was given, includi 


the testimonials of several Professors of Mathematics, and of more than 
Twenty County Commissioners of the State of New York, and of several Teachers’ Associations. 


Since that time, 


and within three months, the publishers have been favored with a mass of Testimonials from most important sources, 


which can only be referred to in this place. 
of the works. The following names are se 
and discriminating commendations. 


Prof. D. Wood, Prof. Engineering and Physics, Uni- 
versity of Michigan. 

Prof. James C. Watson, Assistant in Observatory, Uni- 
versity of Michigan. 

Prof. S. 8. Greene, Brown University. 

Prof. J. W. Patterson, Dartmouth College. 

Prof. T. Mc. Ballentine, Prof. of Mathematics, Cum- 
berland College, Ky. 

W. H, Seavey, A. M., Principal Girls’ High and Nor- 
mal School, Boston, 
+ Dascom Greene, Prof. of Mathematics, Troy 
Polytechnic Institute. 

Prof. J. W. Sterling, A. M., Prof. of Mathematics, 


Wisconsin University. 

Prof. C. Tracy, Prof of Mathematics, State Agricultn- 
ral College, Michigan. 
. C, T. Farrar, Elmira Female College. 

Prof.S £. Fowler, Prof. of Mathematics, Hillsdale Col- 
lege, Michigan. 

D. B. Paine, Byhalia Academy 

Prof. W. A. Clark, Principal Genesee Wesleyan Semi- 


nary. 
Prof. Ww. S. Rogers, Alfred Academy, New York. 
Prof. N. W. Butts, Principal Medina Academy, New 


York. 
0.8. Throop, President Genesee County Teacher’s As-| Prof. T. 


sociation. 


and which furnish the highest proofs of the great value and adaptation 
lected from hundreds of eminent 


‘eachers who have recently given cordial 


=, Z. Case, Principal Red Creek Academy, New 

org. 

Principal Union School, Corning, New 
ork. 


Prof. W. L. Harvey, range, Mo. 

Prof. A. C. Richmond, Cotton Hill, Georgia. 

Prof. J. 8. French, London Bridge, New Hampshire. 
James Atwater, +, Superintendent Schools, Lock- 


ri, N. Y. 
Prof. E. A. Chariton, A. ML, Principal Union School, 
Prof. C. W. Sanders, A. M., New York. 


Prof. E. Chamberlain, Elkhorn Academy, Wisconsin. 
J. K. teck, West Onond 
Prof. W. 


ga, N. Y. 
L. Hall, A. M., Principal Union School, Bath, 


E. B. Hall, Union School, Fairport, N. Y. 

Prof. Rufus Sheldon, Principal Auburn Academy, N. Y. 
Prof. Charles Fairman, Prin. Yates Academy, N. Y. 
B. C. Rude, Principal Union School, Newark, N. Y. 
Prof. D. J. Pratt, A. M., Principal Academy, Fredonia, 


N. 
T. K. McArthur, North Sharon, Pa. 
Prof. D. Brown, A. M., Cockrum, Miss. ; 
Prof. J. B. Snow, Principal Union School, Lyons, N. Y. 
‘win, Indiana Normal Institute, Burnetts- 
ville, Ind. 


@@ For 25 Soiip Paces or Testrmonrats from practical and successful educators, see Ivison 
. & Descriptive Catarocusr, and “News.” 


GS Single copies of such of these books as are used in classes sent at half price to Teachers for 
examination with a view to introduction. Liberal terms for first supplies. 


zrwWison 


Publishers, 48 and 50 Walker Street, New York. 
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And the VARIOUS EDUCATIONAL WORKS published by 


IVISON AND PHINNEY, 


Can be found at the following Bookstores in various parts of the Union ; most of whom will, if desired, 
receive subscriptions for the MatHEmMaTIcAL MonTuty ; but where it ean be safely 
and conveniently done, it is better to remit direct to the publishers. 


Sever & Francis, Cambridge. Bloomfield, Steel & Cu., . . New Orleans. 


Brown, Taggard & Chase, . Boston. Metcalf& Hivbbard,. .  . Alton, Ill. 
A, Williams& Co. . Boston. A. H. Whittemore & Co... Milwaukie. 
Dexter&€o,;. . York. Samuel C. West, .  . . Milwaukie. 
Ross& Toucy,. . . New York. I.M. Davison, . Pinesbuarg. 
J. B. Lippincott & Co., . Philadelphia. J.B. Cobb& Co... Cleveland, 
Sower, Barnes & Co., + + Philadelphia. D. Anderson& Co, - ©. « Toledo 

+ Sanborn & Carter, . Pear Portland, Me. Steele, Avery & Co., . Rochester. 
Francis Blake, . . Portland, Me. Goss & Williams, Auburn. 
C. Griggs & C + Chicago. Vynkoop& Bro, . . Syracuse. 
Moore, Wilstach, Keys & Co., . Cincinnati. Tie, 
Rickey, Mallory & ©o.,. Cincinnati. Brown & Gross, . . Hartford. 
Anderson, Gates & Wright, Cincinnati. S. R. Gray, Albany. 
Phinney & Co., Buffalo. Moore & Nims, ‘Troy. 
Francis Raymond, . . Detroit. W. H. Young, of 
J.M.Cooper&Ce., Savannah. J.Hechiman,. .  . Anthony, Min. 
McCarter & Co., Beak . Charleston, 8. C. George Little, . . . . St, Paul, Min. 
S$. Townsend & Co, . . Columbus, 8. C. J. M. Williams, .  .  . Leavenworth, 
Goetael & . Mobile, Ala. ©. C. Woolworth, .  . Omaha, Nebraska. 
Berry&Co., . Nashville. J.T. Williams,  . . Mankato, Minn. 
Keith & Woods, : St. Louis. 


Besides the above are many other houses for whose names we have no 


room. 
If at any time the. Mathematical Monthly, or any of our books should not be found at the above places, we 
shall be glad to be informed of the fact, and to fill any orders by direct communication, 


Teachers in all places, by an arrangement with booksellers, can easily be furnished with our books, and where 
no bookstore is acceagible, we will send them by mail, post paid, at a price which shall in no case exexed the re- 
tail price. In all cases, a remittance of the amount must accompany the order, either in money or postage 


stamps. 


IVISON & PHINNEY, New York, 


—— PUBLISH —— 


Che American BBucational Series; 
A COURSE OF PRACTICAL AND PROGRESSIVE 


SCHOOL AND COLLEGE TEXT BOOKS; 


N WHOLE OR IN PART OFFICIALLY 


Adopted by the State Superintendents of Public Instruction and Boards of Education 
In nearly every State where any Official Examination and Adoption has been made. 


15,000,000 
have been sold, and the circulation is steadily increasing. They are also officially commended and principally used in 
the PUBLIC SCHOOLS of New York, Philadelphia, and many other large cities and towns, and in the principal 
NORMAL SCHOOLS throughout the Union. 
They are recommended by TWENTY EDUCATIONAL JOURNALS, and by One Hunprep anv Firrr 
other most respectable Journals, Literary, Religious, etc. 
From SuPERINTENDENTS of States, Counties, and Cities, from Presidents and Professors of Colleges, from 
Teachers and Practical Educators, and the press Srey yore the Union, we have OVER 200 ROYAL OCTAVO 


— ES OF TESTIMONIALS to the superior merit of these Books, selections from which will be sent free, on ap- 
plication. 


—— THE SERIES EMBRACES —— 
SANDERS’ NEW READERS, SPELLERS, etc. | WOODBURY’S GERMAN SER 


TES. 
ROBINSON’S COMPLETE MATHEMATICS. | HITCHCOCK’S ANATOMY AND PHYSIOLOGY. 
THOMSON’S PRACTICAL ARITHMETICS. Ready December, 1859. 
WILLSON’S HISTORICAL SERIES. SPENCERIAN PENMANSHIP. New edition. 8 books. 


WELLS’ (D. A.) PHILOSOPHY, CHEMISTRY, & O’DONNELL’S PENMANSHIP. 8 books. 
SCIENCE OF COMMON THINGS. Allillusirated.|; BRYANT & STRATTON’S BOOKKEEPING. 


WELLS’ (W. H.) GRAMMAR. 290thed. Revised. Ready November, 1859. 
COLTON & FITCH'S GEOGRAPHIES. SCHUSTER’S DRAWING BOOKS — beautifully en- 
GRAY’S (ASA) BOTANIES. Graded. 2500 Cuts. | raved, 
BRADBURY’S SCHOOL MUSIC BOOKS. 10 Books. IVISON & PHINNEY’S SCHOOL RECORDS, DIA- 
FASQUELLE’S FRENCH SERIES. RIES, REGISTERS, ete., etc., etc, 

iG A NEW DESCRIPTIVE CATALOGUE (of 160 pages) and “THE EDUCATIONAL NEWS” (quar- 
terly), with matter interesting to Teachers, descriptions, notices, i ials, prices, etc., sent free, on request. 

Liberal Terms for ane Copies and first supplies for School 

FREE READING ROOM, with American and English Educational Journals, etc., open 
in business hours. 


NEY, 
Publishers, 48 & 50 Walker Street, New York. 
SOLD BY BOOKSELLERS GENERALLY EVERYWHERE. 
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